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A  HISTORICAL  STUDY  OF  SCI  E  '^'.,1?'  AR_  II 
AIRBORUs;  OPERATIONS 


I.  IJTTRODUC  TIOIJ 


1  / 


1*  world  .var  II  saw  the  development  of  'irborne  operations 
cine  airborne  warfare  to  the  point  There  an  airborne  operation  ~ 
that  is,  the  forces  and  techniques  of  which  it  is  composed  and 
their  use  -  could  be  locked  upon  as  an  additional  weapons  system 

s 

of  the  armed  forces  or  at  least  as  a  highly  specialized  task  force 

2/ 

combining  both  ground  forces  and  air  forces  in  a  joint  operation. 

As  used  in  this  report,  an  airborne  operation  is  defined  as  an 
operation  involving  the  movement  of  armed  forces  by  air  into  an 
objective  area  for  ground  combat.  The  definition  includes  the  action 
of  these  armed  forces  on  the  ground  as  long  as  they  arc  in  no  other 
contact  with  friendly  forces  except  by  air.  During  /orld  bar  II 
airborne  operations  were  employed  on  both  sides  in  a  variety  of 
situations  and  with  varying  degrees  of  success.  The  U.  S.  airborne 
forces  in  particular,  experienced  a  considerable  development  both  in 
size  and  technique. 

2,  Like  any  new  development  in  military  thought  and  technique, 
the  idea  of  the  airborne  assault  has  much  appeal  to  the  imagination. 

It  is  easy  for  enthusiasts  in  this  direction  to  envisage  the  transport 
by  cir  of  entire  armies  to  the  field  of  battle.  There  are  others 
who  believe  that  the  overall  cost  of  operations  of  this  type,  par¬ 
ticularly  on  a  very  largo  scale,  is  out  of  proportion  to  the  results 
which  can  bo  achieved.  It  would  be  most  desirable  and  valuable  indeed 


1/  Sometimes  also  referred  to  as  vertical  envelopment. 

2/  The  term  "airborne  force"  will  bo  understood  to  include  not  only 
the  troops  but  also  a  sufficient  number  of  troop  carrier  aircraft 
to  deliver  them  to  or  in  the  objective  area. 
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have  an  accurate  evaluation  of  military  worth  and  effectiveness 
of  an  airborne  assault.  This  would  go  far  in  enabling  an  estimate 
to  be  made  of  the  proportion  of  the  armed  forces  which  it  is  desired 
to  have  with  airborne  capability  but  would  involve  uestions  of  com¬ 
parative  military  cost  versus  comparative  military  effectiveness. 

The  discussion  of  these  questions  is  outside  the  scope  of  the  present 
report.  '  It  will  be  appreciated  that  they  involve,  in  one  way  or  an¬ 
other,  most  of  the  ideas  and,  concepts  of  ground  warfare  as  well,  as  questions 
and  problems  of  delivery  by  air,  for  which  complete  analytical  treatments 

are  not  available  at  the  present  time. 

3.  The  Weapons  Systems  Evaluation  Croup  has  undertaken  the  study 
and  evaluation  of  airborne  operations  from  the  standpoint  of  their  use 
in  a.  possible  future  war.  A  very  specific  question  to  os  answered  in 
this  regard  is; 

»The  efficacy  with  which  present  airborne  units'  can 

implement  their  portion  of  the  current  war  plans." 

In  order  to  start  from  a  known  frame  of  reference  in  seeking  the 

answer  to  questions  such  as  this,  it 'is  considered  essential  to 

begin  by  making  a  study  of  some  of  the  historical  cases  that  occurred 

in  ho  rid  !7ar  II.  It  is  believed  that  the  results  of  the  study  of 

historical  cases  will  not  only  greatly  assist  in  answering  tno 

specific  question  above  but  also  be  of  significant  value  in  the 

solution  of  any  other  problems  related  to  airborne  war  .care,  hie 

necessity  for  making  the  historical  study  arises  in  large  part  from 

the  lack  of  any  operational  analyses  of  air  oorne  operations  in  •  pc.r 

ticular ,  and  from  the  great  lack  of ' analytical  knowledge  of  ground 

combat  operations  in  general.  In  such  a. study  tne  emphasis  would 

be  placed  on  attempting  to  find  the  basic  factors  upon  wni.cn  the 

outcome  of  an  airborne  operation  depends  and,  if  possible,  to  wh&t 
/  • 
extent,-  From  preliminary  considerations  and  investigations  one 

can  state  the  following  list  of  factors  as  including  those  which 

hould  be  of  basic  importance*^  determining  the  degree  of  success 

of  an  airborne  operation. 
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a.  Command  structure. 

b.  Time  for  training  and  planning. 

c.  Intelligence  estimates  used,  in  planning. 

d .  'leather , 

e.  Cover  plans  (deceptions)- 

f.  Tactical  air  support  before,  during  and  after 
the  initiation  of  the  airborne  assault. 

g.  35nerny  air  action  against  mrshalling  area,  troop 
carriers  in  flight,  and  against  ground  troops  in  the  airhead. 

h.  Accuracy  and  concentration  of  the  drop  or  landing. 

i.  Rate  of  build-up  of  the  airhead. 

j.  Rato  of  movement  of  forces  on  the  ground. 

k .  Communications . 

l.  Link-up  v:ith  associated  forces. 


m.  Logistical  support. 

The  histcr  ice.1  study  reported  herein  has  been  carried  out  mth  these 
factors  in  mind .  and  the  attempt  has  been  made  to  shov;  the  role  they 
played  end  their , relative  importance . 

4.  In  the  general  approach  to  the-  study  of  the  historical  cases 
it  is- deemed  essential  to  roly  as  much  as  time,  personnel,  and  avail¬ 
ability  of  records  vdll  permit  —  on  the  original  battle  records  and 
reports.  The  attempt  has  been  made  throughout  to  secure  actual 
numerical  operational  data.  The  matter  of  securing  original  records 
is  in  itself  a  rather  major  undertaking.  To  get  accurate  data  on 
the  ground,  part  of  the  operations' it  was  found  necessary  to  use  the 


operational  reports  of  units  as  small  as  battalion  and  company -size. 
As  far  as  the  records  of  the  air  effort  involved  are  concerned,  the 
troop  carrier  records  such  as  histories,  after-action  reports,  and 
mission  reports,-  are  plentiful  and  completely  adequate.  The  records 
for  the  tactical  air  support  rendered  by  the  fighters  and  fighter 


bombers  is 


quite  another  story, 


and  adequate  records  of  these  missions, 


particularly  at  squadron  level,  are  very  scarce. 


Equally  scarce  are 
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the 


Air  Farce  records  Tihich  give  sny  clear  and  accurate  indication  of 
effectiveness  of  the  tactical  air  effort  in  support  of  the  airborne 


troops  on  the  ground*  In  questions  of  tactical  air  support  the  situa¬ 
tion  is  further  complicated  by  the  fact  that  in  some  operations  it  is 
difficult  —  if  not  impossible  —  to  distinguish  between  the  tactical 
air  effort  in  support  of  a  specific  airborne  operation  and  that  given 
generally  to  all  forces  participating  in  a  combined,  major  assault.  In 
those  cases  the  proximity  of  assault  areas  produced  a  condition  Therein 
the  tactical  air  support  operations  executed  in  certain  areas  actually 
applied  and  had  some  bearing  on  the  ground  operations  of  the  Fir borne 
units  as  well  as  the  other  ground  forces  participating. 

5.  In  the  present  report  iff  has  boon  necessary  to  limit  the 
'  study  mainly  to  the  two  major  airborne  operations  of  rid  '■£  r  II  — 
Operation  NSPTU’JS  and  Operation  1ARKRT.  Operation  K5PTtn3  was  the 
codo  name  given  to  the  airborne  assault  carried  out  in  support  of  the 
amphibious  invasion  of  Nor  «a.ndy  on  6  June,  1944#  Operation  *-■  -lUuiT  was 
the  codo  name  given  to  the  airborne  assault  in  Holland  on  17  September, 
1944,  in  connection  with  the  attempted  early  break-through  of  ground 
forces  from  Bul  -ium,  through  Hella-h ,  and  into  G..r- any.  laps  of  the 
areas  involved  in  these  two  airborne  operations  are  given  in  Figures  1 
and  2  of  inclosure  A.  The  quantitative  evaluation  of  the  effectiveness 
of  tactical  air  support  of  ground  troops  is  a  difficult  and  important  stud 
in  itself,,  and  the  scope  of  the  present  report  has  precluded  anything 
more  than  sane  qualitative  considerations  of  these  effects.  It  is  also 
pointed  out  that  for  somewhat  similar  reasons  no  attempt  has  been  made 


to  determine  quantitatively  the  degree,  of  air  superiority,  either 
temporary  or  local,  rocuired  for  the  successful  launching  of  an  air- 

37 

borne  assault.  Further,  the  discussions  concerning  the  troop  carrier 
effort  have  been  confined  strictly  to  the  role  played  by  the  troop 


carriers  in  an  airborne  assault,.  Actually,  throughout  the  war,  the 
troop  carrier  aircraft  v.-ere  engaged  mainly  in  logistic  support  of  the 
ground  and  air  forces  in  the  combat  theatres,  if: .lie  this  activity 


3/ •; f®|t  one  can  probably  go  so  f ex  as  to  say  that  there  does  not 
exist  at  the  present  time  a  precise  quantitative  definition  of  tho 
term  "for  superiority. !l 
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'■t.s  of  great  importe.nco  to  the  par  as  a  whole  it  fores  no  part  of  the 
present  study.  F:V  ally,  it  should  be  clearly  understood  that  the 
historical  study  presented  hero  is  not  m  end  in  itself  but  rath  eh  an 
interne  ditto  .step  required  in  order  to  give  guiding  principles  and 
basic  data  for  use  in  the  study  of  the  min  problem  of  evaluating  air¬ 
borne  operations.  It  is  believed  that  the  results  obtained  herein  will 
serve  the  intended  purpose  of  providing  tools  with  which  to  attack  the 
general  airborne  study. 
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SULiaRY  OF  COKCUJSIOI3S 

Tho  details  of  the  historical  study  arc  contained  in  Enclosures 
A  to  J,  included  herein.  The  study  has  been  carried  out  from  the 
point  of  view  of  determining  the  main  factors  which  influenced  tho 
outcome  of  the  airborne  operations  considered  end,  so  far  as  practicable, 
their  degree  of  importance.  Specific  factors  studied  include  the  follow¬ 
ing: 

A.  The  achievement. 

B.  Drop  geometry  -  the  accuracy  and  concentration  of  the 
parachute  drop. 

C.  F<  ctors  in  reorganization  -  exclusive  of  drop  geometry. 

D.  Tho  location  of  drop  zones  end  landing  zones, 

E.  The  rate  of  movement  of  the  troops  on  the  ground  toward 
■  i  their  objectives. 

F.  Tie  rate  of  build-up  .of  the  airborne  forces  on  the  ground. 

G.  Ccwmunications . 

H.  Trie  Intelligence  estimates  used  in  planning. 

I.  The  Troop  Carrier  performance. 

J.  The  tactical  air  support  given. 

From  tho  results  found,  as  described  in  tho  enclosures,  concerning 
these  various  factors  it  is  concluded  that  some  fairly  definite, 
although  qualitative ,  statements  my  be  made  concerning  thorn  and  their 
importance  in  tho  s cheap  of  an  airborne  operation.  Those  conclusions 
arc  described  bolow,  and  are  supported  by  the  results  founc  in  the 
enclosure  indicated.  In  arriving  at  the  conclusions  the  attempt  has 
been  made,  whenever  possible,  to  -employ  a  method  based  on  comparisons 
between  different  operations  and  between  units  engaged  in  the  same 
operation, 

1.  It  is  believed  that  results  of  the  study,  point  to  the  exist¬ 
ence  of  two  general  categories  of.  basic  factors  which  influenced  tho 
outcome  of  tho  "oriel  "a  r  XI  airborne  operations  studied:  (1)  those 
factors  which  taken  singly  could  either  prohibit,  defeat  or  critically 

a.  ' 

jeopardize  the  operation,  and  (2)  those  which  could  produce  difficulties 
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v.hon  taken  singly  but  which  could  not  govern  the  outcome  of  the  operation 
except  by  occurring  in  combination.  These  categories  are  referred  to 
here  as  Category  A  and  Cflfrogory  B,  respectively.  Sonic  of  the  items 
considered  in  this  study  had  no  demonstrable  effect  on  the  outcome  of 
the  operations  examined,  either  because  they  appear  not  to  have  been 
significant  in  themselves,  cr  because  the  particular  qualifications  or 
conditions  required  tioro  present  to  ;,n  adequate  or  to  a  generally  uniform 
degree  in  ail  units  involved  in  the  particular  operations  examined.  In 


the  latter  case  the  data  studied  could  not  be  expoetpd  to  show,  even 
qualitatively,  the  degree  of  importance  of  such  a  factor.  Pi  -ally, 
those  factors  which  are  of  importance  in  any  military  action  but  on 
.hieh  no  comparative  analysis  has  been  possible  with  respect  to  the 
airborne  actions  examinod  are  referred  to  here  as  Category  C,  and 
those  which  it  is  demonstrated  had  no  detectable  influence  at  all 
are  placed  in  0  tegory  D.  The  conclusions  with  regard  to  these  four 
categories  of  factors  are  set  forth  in  the  following  paragraphs  in 
alphabetical  order  of  category, 

2.  CATEGORY  A:  Inade«juacy  with  respect  to  each  of  tho  following 
factors  appears  from  this  study  to  have  been  capable  of  cither  prohibit¬ 
ing,  defeating  or  critically  jeopardizing  an  airborno  operation  in  World 
■7.  r  II. 

a.  I- ;tu!ligenco  of  enemy  ground  strength  and  disposition. 
(Enclosure  K  -  tho  unexpected  enemy  situation  at  hrnh^m, 

Operation  LinSET). 

b.  ■•Teat’ '-or.  (Enclosures  B,  F,  I,  end  J  -  postponement  of 
entire  KlPTUN 7  Oner;  tion  for  24  hours,  delay  of  325th  dicer 
Infantry  Regiment  at  Nijmegen,  0'  oration  IARN3 T). 

c.  Performance  of  associated  ground  or  amphibious  forces 
in  combined  operations,  (Enclosures  a,  3,  and  F  -  low  rate  of 
advance  of  the  link-up  ground  forces,  Operation  lARKST) . 

d.  Air  superiority,  (Enclosure  J  -  complete  destruction 
of"  German- airborne  reinforcement  of  forces  in  North  Africa) 
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3.  CATEGORY  B:  Inadequacios;u;ith.  respect  to  the  following • 
factors  while. not  appearing  to  have  directly  governed  the  outcome  of 
any  of  the  operations  studied  when  considered  singly,  did  produce 
difficulties  which  wore  sometimes  large,  '.'hen  they  occurred  in  com¬ 
bination  the  results  were  often  serious.  These  factors  are  listed 


together  with  such  information  as  has  been  developed  in  this  study  as 
to  the  degree  of  effect  produced. 


a.  Air  inol  .tion  of  the  battle  area.  Information  on  the 
degree  of  effect  is  qualitative  only,  but  it  can  be  characterized 
as  largo.  (Enclosures  F  and  J.) 

b.  Arti-flak  operations .  Information  on  the  degree  of 
effect  is  Qualitative  only,  but  it  can  be  characterized  as  large. 
(Enclosures  B,  D,  I,  and  J.) 

c.  Direct  air  support  of  airborne  ground  operations,  There 
is  qualitative  information  indicating  that  when  it  was  received 


it  was  beneficial.  Direct  air  support  of  the  operations  studied, 
however,  appears  to  have  been  generally  inadoquato  in  quantity. 
(Enclosures  G  and  J.) 


d.  Command  Structure.  There  aro  qualitative  indications 
that  for  major  operations,  unified  command  was  capable  of  pror- 
ducing  superior  results  in.  every  pha.se  of  an  airborne  operation. 
(Enclosure  I.) 

e.  Troop  Carrier  Air  craft ,  This  appears  to  have  been  a 
factor  of  considerable  importance,  The  aircraft,  including 
gliders,  available  for  this  use  imposed  limitations  upon  the 
weight,  size  and  quantity  of  materiel  available  to  airborne 
forces  in  combat  in  the  operations  studied.  (Enclosure  I.) 

f .  Navigational  and  homing  aids  for  Troop  Carrier  Forces . 

These  appear  to  have  boon  of  great  importance  whenever  the 
distance  flown  was  great  or  the  .weather  was  poor.  Reliability 
of  the  aids  appears  to  have  been  a  major  problem  in  inadequacies 
which  did  occur,  '  (Enclosure  I,)  , 
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Joint  training  end  operational  planning  by  troop  carrier 


and  airborne  forces .  Although  the  exact  degree  of  this  effect  is 
unknown,  it  is  indicated  that  best  troop  delivery  performance  was 
achieved  as  joint  training  and  joint  operational  planning  were 
increasingly  employed.  It  is  apparent  that  special  training  was 
required  for  troop  carrier  crows  to  deliver  troops  into  combat 
successfully.  The  degree  of  importance  is  unknown  but  appears 
to  have  boon  largo,  (Enclosure  I.) 

h.  pay  versus  night  drops  end  landings 

(1)  It  was  much  more  difficult  to  attain  satisfactory 
accuracy  and  concentration  of  troop  delivery  at  night  than  in  day¬ 
light.  Reliability  of  navigational  and  homing  aids  assumed  major 
importance  in  night  drops  for  this  reason,  as  also  did  troop 
carrier  training,  separate  aid  joint,  and  troop  carrier  combat 
experience,  (Enclosures  B,  C  end  I.) 

(2)  Reorganization  of  a  given  percentage  of  unit  strength  \ 
took  three  times  as  long  in  combat  night  drops  as  in  daylight. 

Decrease  in  accuracy,  concentration  and  geometric  drop  effective¬ 
ness  (the  product  of  the  two)  caused  reorganization  performance 
to  fall  off  twice  as  fast  in  night  operations  as  in  day  operations,. 
(Enclosure  B.) 

i .  Drop  Geometry  -  accuracy,  concentration  and  geometric 
drop  effectiveness  (the  product  of  the  two).  Reorgnnxz ati on 
performance,  initial  equipment  recovery,  recovery  of  resupply  and 
growth  of  organized  forces  were  all  directly  dependent  upon  crop 
geometry.  This  was  the  dominant  factor  in  the  determination  of 
the  rates  associated  with  the  above  activities  and  was  also  a. 

major  factor  in  governing  the  ultimate  degree  of  success  in  achieving 
the  aims  of  these  activities,  They,  in  turn,  determined  the  strength 
and  time  of  initiation  of  the  initial  assaults  on  objectives  and, 
in  same  cases,  limited  total  available  strength  of  troops  and 
equipment  for  more  extended  periods.  (Enclosures  A,  B,  F  ana  G. ) 
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1*  Terrain . 

(1)  This  factor  appears  to  have' had  some  effect  upon 
rate  of  growth  of  organized  forces  and  in  recovery  of  equipment 
in  poor  drops  whenever  terrain  was  -such  as  to  limit  visibility 
in  daylight.  The  degree  of  effect  under  these  conditions  was 
considerable*  (Enclosures  C  and  G. ) 

(2)  Terrain  was  an  important  consideration  in  select-r¬ 
ing  landing  zones  (LZ's),  (Enclosure  C.) 

k.  Combat  Experience.  This  appears  to  have  been  important 
to  an  undetermined  but  significant  degree  in  reorganizing  under 
enemy  attack.  (Enclosure  C.)  (No  study  was  rr.de  of  the  effect 
of  cofibat  experience  in  executing  ground,  combat  missions.) 

l,  Enemy  opposition  on  Landing  Zones.  This  appears  to 
have  been  an  important  consideration  to  the  degree  that  high 
casualties  could  seriously  interfere  idth  p  erf  or  nance  of  the 
ground  mission,  (Enclosure  D.) 

n.  Location  of  Drop  Zones  and  Landing  Zones,  This  factor 
vans  of  major  importance  and  could  seriously  influence  tho  outcome 
of  the  operation  under  certain  conditions..  Both  paratroops  and 
glider  landed  units  enjoyed  tho  best  chance  of  success  whenever 
the  DZ’s  and  LZ's  wore  on  or  as  close  to  the  assigned  objectives 
as  other  considerations  would  permit.  (Enclosures  D  and  E.) 

n.  Intelligence  of  enemy  flak  strength.  .  This  was  important 
to  an  undetermined  but  significant  degree.  (Enclosures  I  and  J) 

o.  Terrain  hit  ell i gone 0.  One  example  demonstrated  that  tais, 
factor  was  of  major  importance.  In  general  terrain  intelligence 
yjas,  however,  adequate,  (Enclosure  C. ) 

£•  Rg-to  of  around  movement.  This  was  a  factor  of  major 
importance,  Together  with  reorganization  performance  and 
location  of  drop  or  landing  zones  vdth  respect  to  the  objective, 
it ' determined  tho  tine  required  to  reach  objectives.  Enemy 
opposition  encountered  varied  directly  with  this  time  dur ration. 
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Tho  premium  on  aggros sivenoss  and  high  rato  of  movement  was 
groat,  (Enclosures  D  and'  S'.) 

q.  Rato  of  build-up  of  airborne  forces  dolivorod.  This 
ijc,s  a  factor  of  groat  importance,  particularly  in  the  event  of 
poor  drops  or  extended  airhead  perimeters.  It  appears  prefer¬ 
able  to  employ  the  greatest  rate  of  build-up  consistent  with 
capabilities  and  limitations.  (En closure  F.) 

r.  Leadership.  There  is  evidence  that  this  factor  could 
::;rke  a  difference  in  reorganization  performance  as  large  as  a 
factor  of  2.  Insofar  as  leadership  was  involved  in  governing 
rates  of  movement  it  appears  to  have  had  an  important  effect 
upon  the  execution  of  the  entire  ground  mission.  (Enclosures  B 
and  3.) 

s.  Communications .  This  factor  was  of  groat  importance  in 
all  phases  of  execution  of  the  operations  studied.  Serious  in¬ 
adequacies  occurred  with  respoct  to  ground  to  air  communications , 
to  both  troop  carrier  and  ground  support  aircraft.  The  causes 
included  planning  omissions,  lack  of  adequately  trained  operators 
and  maintenance  personnel,  lack  of  reliability  of  equipment  and 
shortage  of  equipment  due  to  damage  or  less  in  drops  and  landings. 
(Enclosure  G.) 

t.  Enemy  Arvcr.  Presence  of  enony  armor  was  of  groat  sig¬ 
nificance  to  airborne  troops  as  they  seldom  had  adequate  means  at 
the  required  tine  and  place  with  which  to  deal  with  it.  (Enclosures 
F  and  H.) 

U.  CATEGORY  C:  This  category  includes  those  factors  which  a.re 
considered  to  bo  of  importance  in  anv  military  operation  but  upon 
which  either  the  scope  of  the  study  or  available  date?,  from  the  opera¬ 
tions  studied  permit  no  comparative  analysis. 

a.  Tactical  planning  of  ground  actions,  before  and  durirg 

execution. 

b, .  Relative  fire  power  of  opposing  forces, 
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c.  Training  of  airborne  forces  for  ground  combat. 

_d.  morale  of  Troop  Carrier  crows  and  of  airborne  troops, 
o.  Conbat  oxporienco  of  airborne  troops  with  respect  to 
their  performance  on  the  ground  after  reorganization. 

5,  CATEGORY  D:  As  far  as  the  operations  studied  arc  concerned, 
the  factors  in  this  category  aro  these  which  were  found  to  have  no 
detectable  influence  on  the  outcome  of  the  operation. 

a.  Jump  Ca sualti os ,  Although  most  jump  casualties  arc  of 
no  further  use  for  immediate  fighting,  the  evidence  clearly 
indicates  that  jump  casualties  never  occurred  in  proportions 
sufficient  to  interfere  with  the  battle. 

b.  Selection  o f  Prop  Zones ,  There  is  no  evidence  to  show 
that  the  selection  of  DZ's  had  any  effect  on  jump  casualties. 

The  jump  casualties  wore  about  the  same  whether  the  troops  landed 
on  the  DZ  or  not,  provided  that  they  did  not  lend  in  water,  forest, 
or  on  rocks.  No  evidence  ms  found  to  show  that  the  rate  of  re¬ 


organization  on  the  DZ  was  affected  either  by  the  terrain  of  the 
DZ  or  by  enemy  opposition  on  the  DZ. 


c,  Effect  of  Terrain  on  Rato  of  Kovoment.  ■  No  evidence 
worthy  of  mention  could  be  found  to  show  that  terrain  affected 
rate  of  movement  of.  airborne  forces  in  the  operations  studied. 


(Enclosure  E.) 

6, . ACEIIN/EiEIT: 


inclination  of  this  subject  (see,  Enclosure  A) 


leads  to  two  general  conclusions: 

a.  All  airborne  assaults  in  world  car  IX  did  not  succeed 


to  a  uniform  degree  from  any  of  the  possible  points  of  view. 

Like  all  military  operations,  they  seldom  went  exactly  according 
to  plan  and  only  a  few  could  b<e  termed  complete.,  unqualified 
successes.  The  two  major  ones,  NEPTUNE  and  IYJ1I£3T*  studied  in 


detail  hero, 


are  not  in  this  category. 


b.  In  the  present  limited  state  of  analytical  knowledge  of 
ground  warfare  in  general,  there  is  not  available  any  reliable. 


RESTRICTED 


WSBG-  STAFF  STUDY  NO 3_ 


14 


RESTRICTED 


simple,  numerical  measure  of  degree  of  achievement  which  adequately 
takes  into  account  all  of  the  ingredients  of  success  or  failure. 
Noither  is  there  available  an  applicable  analytical  method  of  pro¬ 
portional  value  assessment  for  dealing  with  the  relative  values  of 
assigned  objectives  (and  the  time  required  to  seize  them)  which 
would  permit  the  realistic  evaluation  of  the  achievement  of  the 
airborne  ground  assault  separate  from  all  other  considerations . 

/ 

The  approach  used  in  the  examination  of  the  degree  of  achievement 
associated  vith  HJPTUK2  and  LAREET  has,  consequently,  been  qualitative 
and  general. 

7.  The  airborne  assault  in  front  of  Utah  Beach  in  fEPTUNB  appears 
to  have  been  somewhat  more  successful  in  achieving  its  overfall  purpose 
than  would  bo  indicated  by  consideration  of  numbers  of  specific  assigned 
objectives  dealt  with  according  to  plan.  Casualties,  including  missing 
and  captured,  wore  about  equal  in  the  opposing  forces  during  the  airborne 
phase.  Casualties  of  airborne  units  from  link  up  to  ultimate  relief  wore, 
larger  than  during  the  airborne  phase  of  the  assault , 

8,  The  airborne  assault  appears  to  have  been  somewhat  less 

successful  in  achieving  its  cver-all  purpose  than  would  be  indicated  by 
considcration  of  numbers  of  specific,  assigned  objectives  dealt  with 
according  to  plan.  Enemy  casualties,  including  missing  and  captured, 
wore  about  twice  as  groat  as  for  the  airborne  troops  during  the  airborne 
phase  of  the  operation,  Casualties  to  the  airborne  units  were  more  than 
twice  as  high  during  the  period  of  their  employment  in  a  normal  ground 
role  as  during  the  airborne  phase  of  the  operation. 
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ENCLOSURE  A  OF  \jSBG  STAFF  STUDYJJO,  3 
ACHIEVEMENTS  IN  CERTAIN  AIRBORNE  ASSAULTS 


I .  INTRODUCTION 

1.  In  analyzing  a  military  operation  it  would  be  valuable  to  be  able 
to  measure  the  outcome  of  the  action  under,  study  in  concise,  expressive 
numerical  terms,  such  as  percentage  of  planned  performance .  It  would,  for 
example,  be  of  great  assistance  in  the  analysis  of  airborne  operations  to 
.have  had  available  a  relative  achievement  scale  such  that  it  would  be 
possible  to  say,  "Under  these  conditions,  against  this  enemy,  the  expend¬ 
iture  of  this  many  lives,  this  much  equipment  and  this  much  effort  resulted 
in  K  per  cent  success  for  the  operation."  In  view  of  the  general  lack  of 
analytical  knowledge  of  ground  combat,  no  such  numerical  scale  is  available 


which  can  be  considered  reliable. 

2.  Military,  and  other,  estimates  have  been  made  and  will  continue 
to  be  made  of  the  decree  or  percentage  of  success  acnieved  in  military 
operations.  They  are  useful  for  'ohe  intended  purposes.  Such  estimates,  . 
however,  differ  widely  in  accordance  with  who  makes  them  and  with  the 
our'oose  for  which  they  are  made.  Sample  points  o view  all  suffice  to 
demonstrate  that  none  of  these  estimates  are  useful  in  an  analytical 


approach  to  the  problem.  So  far  as  the  Air  Force  is  concerned,  success  of 
air  effort  in  an  airborne  assault  is  achieved  if  a  high  degree  of  accuracy 
and  concentration  of  a  large  proportion  of  troops  delivered  is  achieved 
with  light  troop  losses  and  maximum  air  destruction  and  obstruction  of  the 
movement  of  enemy  materiel  and  personnel.  The  Air  Force  can  do  no  more. 

If  all  this  is  done  in  exact  accordance  with  tie  plan  in  respect  to  timing, 
an  airborne  operation  may  still  bo  a  complete  failure  so  far  as  los  erounci 
mission  is  concerned. 


5.  In  the  case  of  the  ground  forces  as  a.  whole,  an  operation  nay  be 
considered  successful  if  it  accomplishes  its  planned  purpose.  In  this 
sense,  the  German  airborne  assault  on  Crete  would  be  termed  a  101  per  cent 
success.  Croto  was  taken  and  that  was  the  purpose,  however,  casualties 
to  the  assault  force  were  very  high,  Based  upon  th©  cos cimony  of 
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General oberst  von  Student,  this  ms  one  of  the  major  factors  influencin'* 

Adolf  Hitler  in  his  decision  not  a^ain  to  employ  airborne  forces  in  a 

1/ 

major  assault  role.  Also,  although  Crete  was  taken  it  was  not  captured 
in  the  contemplated  time.  It  is  evident  that  Crete  is  not,  therefore,  the 
symbol  of  unqualified  success.  Furthermore,  this  is  one  of  the  only _ two 
recorded  samples  of  a  large  scale  airborne  operation  which  wn s  completely 
independent  of  link-up  with  ground  or  amphibious  forces.  (One  »«as  exe¬ 
cuted  in  the  Chinn-Burma-India  'JEa.e6.ter  • )  In  all  o  bn  or  cases,  the  success 
of  the ' operation,  measured  in  terms  of  the  accomplishment  of  ultimate 
purpose,  was  dependent  not  only  upon  the  performance  of  the  airborne 
forces  but  also  upon  that  of  the  ground  or  amphibious  forces  with  which 
they  were  associated.  Their  failure  could  have  caused  the  entire  opera¬ 


tion  to  fail  but  their  success  might  not  make  the  operation  as  a  whole 
succeed . 

4.  From  the  ooint  of  view  ox  an  airborne  unit,  it  night  be  said  to 
have  achieved  perfect  performance  if  all  its  objectives  were  seised  and 
held  at  the  planned  time.  The  assault  operation  may  still  fail.  On  the 

other  hand,  the  airborne  force  may  succeed  in  seizing  and  securing  few  or 

none  of  its  planned  objectives  at  planned  time,  or  at  any  time,  and  the 

assault  may  have  a  high  degree  of  success  in  tunas  of  its  major  ultimate 

purpose.  Witness  Sicily.  If  some  objectives  are  dealt  wita  according  to 
plan  and  some  arc,  not,  a  proportional  assessment  of  value  for  each 
individual-  objective  and  planned  time  of  seizure,  destruction  or  neutrali 
zation  is  nooded  in  order  to  permit  a  real  and1  precise  measure  of  degree 
of  success,  oven  within  the  restricted  point  of  view  dealt  with  hero. 


There  are  as  many  differing  assessments  as  assessors. 


l/  Reference,  "Air  Staff  Post  Hostilities  Intelligence  Requirements,,:^ 

*"  German  Air  Force,"  prepared  15  October  1945,  by  Headquarters  UqjR&ed 
States  Army  Air  Forces  in  Europe,  Office  of  Assistant  Cnief  of  Staff, 
A-2. 
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5.  It  is  .v:  x\rcnt  that  none  of  the  above  described  views,  of  achieve- 
merit  assessment  is  fully  developed,  wholly  valid,  or  roll'. ole  in  applice.bion- 
for  analytical  use.  For  the  purposes  of  this  analysis  the  point  of  view 
described  in  paragraph  4,  objectives  ts.Kcn  in  nlanuoa  time,  would  be  most 
nearly  applicablo  and  most  of  tno  \> o  r  ic  done  in  otner  onolosuios  on  indi— 
vidual  factors  in  tho  operations  studied  has  boon  done  on  tnao  b^~sis» 

However ,  until  a  uniform  and  reliable  numerical  method  of  proportional 
assessment  of  value  is  worked  out  for  each  objective  and  associated  time 
of  achievement,  no  valid  numerical  analytical  measure  of  achievement  is 
possible.  The  approach  used  in  discussing  achievement  in  the  following 
paragraphs  is  therefore  qualitative  and.  general . 

II.  SAMPLES  CP  TORLD  WO_II  ACPIEl^!^  JECPPPJENCE 

6.  The  relative  achievements  of  two  World  "hr  II  airborne  assaults, 
NEPTUNE  and  KARE3I,  have  been  studied  in  considerable  detail .  Other 
operations  have  been  given  general  study.  The  information  set  forth  in  the 
following,  paragraphs  is  derived  from  the  r  corded  data  on  the  operations  _■ 
considered. 

7.  NEPTUNE s  In  this  operation  tho  overall  purpose  of  the  0 .  S  • 
airborne  assault  was  to  insure  the  success  of  tho  amphibious  landings  on 
Utah  Boaoh.  This  was  to  bo  done  by  seizing  causeway  exits  immediately 
behind  the  beaches,  and  all  appropriate  river  crossings,  road  junctions  and 
towns  on  the  flanks  and  to  tho  front. of  the  beach  landings  so  as  to: 

a.  Destroy  or  neutralize  tho  enemy  in  the  area, 

b.  Shut  out  all  enemy  reinforcements  to  tho  battle 
area  from  any  direction, 

c.  Open  a  wide  corridor  inland  to  high  ground  for  the 
amphibious  forces,  and 

d.  Link  the  VII  and  V  Corps  beachheads  (Utah  and  Omaha) 
firmly  together. 

8.  The  101st  was  assigned  the  area  nearest  the  beaches  and  was  to 
provide  the  foroos  for  tho  link-up  oi  the  cwo  corps.  The  8<2d  was  to 
secure  the  river  crossings  deeper  to  the  front  and  bio ok  reinforcements 
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from^  further  inland.  Table  |  below  shows  this  division  of  responsibility 
the  major  groupings  of  physical  objectives  and  assigned  times  for  dealing 
with  them,  and  the  performance  realized  in  terms  of  planned  objectives 
taken  and  the  times  required  to  do  so. 

9.  Table  1  shows  clearly  that  considerably  more  than  .half  of  the 
specific  D-day  objectives  of  the  airborne  assault  wore  not  successfully 
dealt  with  within  the  planned  time.  From  this  point  of  view  it  might  bo 
expected  that  this  operation  would  be  considered  to  have  had  a  very  low 
degree  of  success  in  execution.  The  RElivRKS  column  of  Table  I  indicates, 


however ,  that  many  of  the  most  urgent  and  vital  purposes  of  the  operation 


were  achieved.  iJo  enemy  reinforcements,  in  fact,  ever  reached  the  beach¬ 


head  area.  Tho  amphibious  landings^ woro_ ^assisted  greatly  by  tho  actions 
immediately  to  their  front.  Tho  onomy  in  the  area  of  the  assault  was 
neutralized  to  a  groat  extent,  so  far  as  tho  beach  landings  wore  con¬ 
cerned.  In  short,  the  airborne  assault  was  more  successful  in  achieving 
its  overall  purpose  than  would  be  shown  by  examination  of  the  number  of 
specific  objectives  dealt  with  at  the  times  intended. 

10.  On  the  other  hand,  it  is  clear  that  lack  of  success  in  dealing 
with  some  of  tho  specific  objectives  contributed  to  the  general,  delay  in 
tho  combined  operation,  both  on  D-day  and  subsequently.  The  VTI  and  V 
Corps  were  not  linked  firmly  until^b  f"VX-hon  'Car  cut  an  was  taken.  The 
amphibious  forces  wore  delayed  in  starting  toward  Cherbourg  and  had  to 
follow  a  loss  favorable  route  than  was  planned  because  of  the  lack  of 
success  in  getting  firm  bridgeheads  over  the  Merdorot .  Tho  airborne 
assault  cannot,  consequently,  bo  considered  an  unqualified  success. 


11 1  One  aspect  of  the  effect  upon  tho  enemy  of  the  airborne  asss.ult 
in  NEPTUNE,  both  British,  and  U.  S.,  is  not  touched  by  any  of  the  consider¬ 
ations  so  far  examined.  The  groat  dispersion  at  night  of  the  airborne 
assault  forces,  while  it  created  extremely  difficult  situations  for  thorn, 
confused  the  enemy  for  several  hours  as  to  tho  location,  strength  and 


intentions  of  the  assault  by  air.  By  the  disruption  of  his  communications, 
these  forces  also  contributed  considerably  to  tho  enemy's  lack  of 
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appreciation  of  the  character  and  strength  of  the  amphibious  assaults  at 
H-hour »  Although  it  is  believed  chat  these  contributions  were  significant 
and  of  substantial  assistance  to  the  total  invasion  effort,  it  is  impos¬ 
sible  to  determine  quantitatively  the  degree  of  their  importance.  It  is 
known  that  part  of  the  vacillation  in  commitment  of  heavy  enemy  reserves 
from  the  Calais  area  ms  probably  due  to  the  confusion  described  here. 

It  is  also  known,  however,  that  part  was  due  to  the  enemy  state  of  mind, 
his  general  certainty  that  the  main  attack  would  still  come  in  the  Calais 
area.  Part  can  also  certainly  be  ascribed  to  the  confus-on  and  general 
lack  of  direction  resulting  from  the  clash  in  basic  ideas  on  anti-invasion 
measures  between  Rommel  and  -on  Eunstedt. 

12.  In  any  event  it  is  fair  to  state  that  the  accidental  disoersion 
which  befell  the  airborne  forces  was  not  an  unmitigated  evil  and,  in  fact, 
contributed  to  a  degree  to  the  general  success  of'  the  invasion.  It 
cannot,  however,  be  known  whether  this  ms  at  all  comparable  to  the  level 
of  success  which  might  have  been  attained  had  the  airborne  forces  not  been 
scattered.  There  is  no  suggestion  in  the-  evidence  examined  that  it  would 
ever  be  justifiable  to  depend  for  the  success  of  an  operation  upon  the 
"'accidental  miscarriage  of  planned  execution,  Neitner  is  there  evidence 
to  show  that  great  dispersion  of  forces,  airborne  or" otherwise,  should  be 
intentionally  planned. 

lo.  In  final  consideration  of  NEPTUNE  there  is  no  conclusive  evidence 
to  show  whether  the  beach  invasion  would  or  would  not  have  succeeded  with¬ 
out  the  airborne  assault,  A  .German  authority,  Generaloberst  Kurt  von  Student, 
has  stated  that  he  did  not  consider  the  airborne  chase  of  the  NEPTUNE 

5/ 

invasion  to  have  been  decisive.  It  is  clear,  however,  that  the  airborne 
assault  was  of  substantial  assistance  to  the  overall  invasion  even  though 
many  specific  objectives  were  not  dea.lt  with  cvb  the  times  planned  and  the 
airborne  operation,  as  such,  cannot  be  termed  an  unqualified  success. 

14.  MARKET:  This  airborne  assault  was  associated  with  the  ground 
operation  GARDEN.  iAEKET-GARDEN  was  to  produce  a  complete  break-through 

Sj  Reference  is  "Tactical  Employment  in  the  U,S,  Army  of  Transport 
Aircraft  and  Gliders  in  World  War  II,"  Vol.  I,  page  201. 
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from  the  British  2d  Amy  front  south  of  Eindhoven,  via  Eindhoven,  Nijmegen 
and  Arnhem,  through  Apeldoorn  and  from  there  eastward  into  the  North  German 
plain.  The  force  of  this  break-through  when  exploited  was  to  have  been 

I 

>. 

sufficient  to  invite  a  German  collapse.  The  general  mission  of  the  air¬ 
borne  forces  involved  was  to  seize,  clear  and  secure  a  continuous  corridor 
beginning  with  the  town  of  Eindhoven  and  the  bridges  in  the  town  and 
ox tending  northward  to  a  point  north  of  Arnhem  on  the  Arnhem-Apeldoorn  road. 
Three  airborne  divisions  plus  one  brigade  were  to  accomplish  this  mission. 

The  ground  forces  in  GARDEN  were  to  advance  rapidly  to  Eindhoven,  then 
along  this  corridor  and  continue  on  to  the  north  to  Apeldoorn  and  eastward 
from*d;hat  point  into  the  North  German  plain.  This  operation  was  to  be 
assisted  by  MARKET  in  gaining  and  maintaining  momentum  throughout  and 
beyond  the  break-through  route.  The  advanoe  ms  to  be  spearheaded  by  an 
armored  division  followed  and  supported  by  two  infantry  divisions  . 

15,  Table  IX  shows  for  MARKET  the  specific  objectives  and  time 

allowances  assigned  to  achieve  the  purpose  of  the  operation  and  the  results 
experienced  in  executing  the  assault,  ft  will  be  seen  that  most  physical 
objectives  were  dealt  with  well  within  the  planned  times  and  held  for  the 
intended  length  of  time  based  upon  the  planned  rate  of  advance  of  the 
GARDEN  forces.  Prom  this  point  of  view  the  airborne  operation  enjoyed 
considerable  success.  * 

16.  An  excellent  example  of  the  need  for  a  method  of  assessment  of 
proportional  value  for  each' objective  is  afforded  by  the  experience  of  the 
82d  Airborne  Division  in  this  operation.  Out  of  five  major  objectives 
assigned,  four,  including  many  additional  secondary  objectives,  were  taken 
quickly  and  held  well  beyond  the  time  it  was  originally  expected  would  be 
required.  The  fifth  objective,  the  Nijmegen  highway  Bridge,  was  taken  some 
48  hours  later  than  had  been  planned  and  about  24  hours  after  it  could  have 
been  in  use  by  GARDEN  forces  if  it  had  been  taken.  What  weight  should  bo 
given  to  the  delay  in  taking  the  Nijmegen  Bridge  in  assessing  the  overall 
dogree  of  sucoess  of  the  Division,  or  in  attempting  an  overall  rating  of 
MARKET  achievement  relative  to  the  MARKET  plan?  What  weight  should  be  given 
to  holding  four  out  of  five  major  division  objectives  for  a  longer  period 
than  it  ms  expected  would  be  necessary?  No  analytical  method  of  propor¬ 
tional  value  assessment  is  currently  available  to  answer  these  questions, 
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PHTSICAL  OBJECTIVES 


Planned  Assault  Objective a 


lOlat.  Seize  city  of  Eindhoven 


Planned  Time  Time  Required  to  Deal  Ob  Jet 
Allowed  with  Objectives  _ at 


6-8  hrs. 


28  hrs.  05  min. 


Seize  bridge  over  WUhslmina  Canal  near  D-Day 
Zon. 


Bridge  blown.  Area 
taken  1  hr.  05  min. 


n  Seize  bridges  over  Doramel  River  at  D-Day  3  hrs.  30  min. 

St.  Oedenrode. 

"  Seize  bridges  over  Ad  and  Willemsvoort  D-Day  3  hrs,  05  min. 

Canal  near  Veghel(Vechel) . 

"  Secure  and  maintain  continuous  road  D+l  to  end  D  +  1 

corridor  from  Eindhoven  north  to  north  operation 
of  Veghel  (D+l). 


82nd  Seize  and  secure  bridge  across  Maas  River  D  to  D+l  4  hrs. 

at  Grave  (A.U.) 

"  Seize  and  hold  highway  bridge  across  Waal  Noon  D+l  75  hrs. 

River  at  Nijmegen. 


fl 

Seize,  organize  and  hold  High  Ground 
between  Nijmegen  and  Groesbeck 

D-Day 

3i  hrs. 

n 

Deny  the  roads  in  the  Division  area  to 
the  enemy 

D-Day 

4  hrs. 

n 

Dominate  the  area  bounded  on  north  by 
line  running  from  Beek  west  through 

D  to  end 
operation 

5  hrs. 

Hatert,  SW  to  Eindschestraat,  S  by  River 
Maas  and  Mook-Ricthorst  Highway,  E  by 
Cleve-Nijmegen  Highway  and  Forst 
Reichswald,  W  by  line  running  north 
and  south  through  Eindschestract. 


V 

1st  Bn.  Seize  and  hold  Highway,  railroad  and  D+l  North  End  Highway 

pontoon  bridges  at  Arnhem  with  pro-  (night)  Bridge, 

tective  bridgeheads  to  north. 


2/  The  "time  Required  for  Use"  is  determined  for  this  purpose  by  the  time 
at  which  the  "Garden"  forces  actually  firat  reached  or  were  in  position 
to  use  the  objectives  in  question. 

2/  Information  on  1st  British  Airborne  Division  and  1st  Polish  Brigade 
objectives  and  their  experiences  are  taken  from  a  1st  Bn.  Div.  after 
action  report. 


Tee  Yes 


Yes  In  part  Corridor  was  initially  cleared  and  held  for  the 

planned  time  but  was  cut  twice  later,  once  for  a 
period  of  36  hours .  Garden  forces  halted  forward 
progress  each  time  and  resisted  in  reopening  corridor. 


Yes  Yes  Garden  forces  arrived  at  0820  hrs.,  D  +•  2. 


No  No  Garden  forces  arrived  and  participated  with  airborne 

units  in  unsuccessful  attack  on  highway  bridge  D+2. 
Bridge  taken  D+3  by  assault  river  crossing  504th  Pir, 
attack  from  south  by  a  battalion  of  505th  Pir  and 
Grenadier  Gards  Group,  both  this  objective  was  given 
priority  over  No.  2  in  point  of  time. 

Yea  Yes 


Yes  Yes 


Yes  Yes  This  area  received  several  heavy  coordinated  attacks 

but  was  successfully  defended  throughout  the  period 
of  the  operation.  Eneny  penetrations  were  reduced 
in  all  cases  within  a  short  time. 


In  part  No  One  company  reached  and  took  North  end  highway  bridge 

in  7  hrs.  Bridge  demolition  charges  were  removed. 

The  HR  bridge  was  blown  by  enemy  and  pontoon  bridge 
neutralized  by  removal  of  center  sections  by  eneny. 
Garden  forces  did  not  reach  south  side  of  river  until 
small  elements  arrived  night  D+5.  South  side  river 
not  reached  in  strength  until  night  D+7.  Units  at 
north  end  highway  bridge  were  out  of  ammunition  and 
food  and  decimated.  At  about  0500,  D+4  survivors 
were  ordered  to  attempt  escape.  Garden  forces  newer 
crossed  river  in  force  and  did  not  attack  south  end 
of  highway  bridge. 
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17.  Table  II  also  shows  that  the  GARDES  forces  were  behind  their 
planned  movement  schedule  from  the  beginning  of  the  operation  and  became 
progressively  later  as  the  advance  continued*  This  meant  that  the  MARKET 
forces  had  to  attempt  to  hold  objectives  four  to  six  days  longer  than 
expected.  Outstanding  examples  of  such  consequences  are  shown  in  Table  II 
with  particular  reference  to  objectives  No,  5  for  the  101st  and  82d  and 
No.  1  for  the  British  1st  Airborne  Division.  .  Total  delay  imposed  upon 
GARDEN  forces  by  MARKET  operations  ms  about  33  hours,  9  hours  at  the 

Zon  bridge  plus  24  hours  at  the  Nijmegen  bridge. 

18.  the  spearhead  of  the  GARDEN  forces  had  planned  to  reach  Arnhem 
by  the  night  of  D  +  1.  They  did  not,  in  fact,  reach  Arnhem  during  the 
MARKET -GARDEN  operation.  They  did  reach  the  south  bank  of  the  Neder  Rijn 
on  the  opposite  side  of  the  river  from  the  British  1st  Airborne  Division 
perimeter.  A  few  troops  reached  this  point  late  on  D  4  5,  but  the  river 
was  not  reached  in  significant  strength  until  the  ni_ht  of  D  +  7 .  It  took 
about  175  hours  to  reach  the  Neder  Rijn  in  force  as  compared  to  the  36 
hours  planned.  If  the  delay  of  the  advance  attributable  to  the  MARKET 
operations  is  subtracted  it  would  seem  that  the  GARDEN  force  would  still 
have  been  about  106  hours,  over  four  days,  late  in  reaching  the  |feder  Rijn. 
It  might  be  concluded  on  this  basis  that  the  delays  resulting  from  the 
airborno  difficulties  were  not  particularly  significant  in  determining  the 
outcome  of  the  combined  operation.  This  may  be  true  and  it  is  certainly 
evident  that  the  greatest  delay  in  the  advance  cannot  bo  directly  attri¬ 
buted  to  any  part  of  the  MARKET  action.  The  question  remains  ns  to 
whether  tho  Germans  could  have  effectively  delayed  the  GARDEN  advance 
north  from  Nijmegen  had  the  ground  forces  crossed  the  Nijmegen  bridge  on  - 

D  -f  2  when  they  arrived  at  that  point'  in  their  advance.  If  the  answer  to 
this  question  is  negative  then  the  delay  in  taking  the  Nijmegen  bridge 
was  of  major  significance.  No  conclusive  ansiver  is  available  on  this 
point.  It  does,  however,  seem  likely  that  had  the  GARDEN  forces  crossed 
the  Nijmegen  bridge  at  around  noon  of  D  +  1  as  planned,  they  would  have 
reached  the  Arnhem  highway  bridge  in  time  to  take  advantage-  of  its  north 

RESTRICTED  '  ENCLOSURE  A 


24 


HSSTRICTED 

end  being  held  by  the  airborne  forces.  At  noon  of  D  4  1,  however,  the 
GARDEN  forces  were  still  south  of  Eindhoven.  On  the  basis  of  this 
speculation  it  could  be  said  that  the  combined  operation-  was  most  seriously 
jeopardized  by  the  initial  24-hour  delay  of  Garden  forces  in  reaching  and 
passing  through  Eindhoven  and  no  significant  part  of  the  failure  to 
achieve -a  complete  break-through  would  then  be  chargeable  to  the  MARKET 
actions . 

19.  From  the  point  of  view  of  the  overall  purpose  of  MARKET -GARDEN* 
to  achieve  a  break-through,  it  is  evident  that  the  operation  was  not 
successful,  that  was  achieved  ms  a  70  mile  penetration  on  a  narrow  front, 

20.  Operation  VARSITY  and  the  Allied  airborne  operation  in  Sicily 

demonstrate  the  inadequacy  of  considering  the  degree  of  achievement  of  an 

airborne  operation  divorced  from  the  circumstances  in  which  it  may  be 

executed.  General  study  of  VARSITY  indicates  that  the  achievement  of  the 

specific  objectives  assigned  ms  of  a  rather  high  order.  It  may  be 

speculated,  however,  that  the  airborne  opera-tion  was  not  decisive  even 

* 

though  it  ms  of  assistance  to  that  part  of  the  operation  fronting  on  the 

VARSITY  drop  and  landing  zones.  In  Sicily,  on  the  other  hand,  the  drops 

were  widely  dispersed,  some  troop  carrier  columns  were  severely  shot  un 

by  friendly  forces  with  heavy  losses  in  troops,  and  few  of  the  Initial 

assault  objectives  could  be  seized  as  planned  by  the  airborne  tropes. 

Nevertheless,  this  operation  ms  regarded  bv  an  enema-  author! tv  as  the  one 

'  6/ 

decisive  Allied  airborne  assault  of  the  European  war.  Relatively  small 
and  lightly  armed  groups  of  troopers  were,  by  hard  fighting,  able  to 
confuse,  disorganize  and  delay  German  armored  reinforcements  to  their 
beach  defenses  sufficiently,  in  tne  enemy's  view,  to  insure  the  success 
of  the  beach  landings.  That  was  the  purpose  of  the  airborne  assault. 

21.  In  summary,  there  is  no  single,  simple  and  reliable  numerical 
measure  applicable  to  the  degree  of  achievement  of  airborne  operation. 

6/  ’’Tactical  Employment  in  the  U.  S»  Anny  of  Transport  Aircraft  and 
Gliders  in  World  Mar  H,”  Vol.  1,  page  201, 
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The  NEPTUNE  airborne  assault  appears  to  nave  been  more  successful  in 
achieving  its  purpose  than  the  number  and  timing  of  assigned  objectives 
seized  would  indicate.  The  LhRKET  operation,  on  the  other  hand,  appears 
to  have  been  somewhat  less  successful  in  achieving  its  purpose  than  con¬ 
sideration  of  numbers  of  specific  objectives  achieved  would  show. 
Consideration  of  the  air  .actions  and  airborne  ground  actions  as  entities 
separate  from  each  other  and  from  associated  activities  of  other  forces 
involved  in  tho  same  operation  is  valuable  from  the  point  of  view  of 
studying  factors  incluencing  the  execution  of  an  airborne  assault.  This 
is  not,  however,  necessarily  directly  related  to  the  achievement  of  the 
overall  purpose  of  airborne  assaults, 

in.  A IRBO VISE  TROOP  Oh 3U. AL  T T  3  PTTRTA'U  OEI.u  ■AR  II  OPEEATJOUS 

22,  in  considering  achievement  in  a  military  operation  it  is 
important  to  take  into  account  the  cost- payoff  aspects  in  terms  of  casu¬ 
alties  to  the  forces  involved,  that  is,  the  relationship  between  airborne 
troop  and  enemy  casualties.  The  followin^  paragraphs  summarize  experience 
relative  to  this  subject  in  certain  «<orld  war  II  operations  in  which  this 
aspect  ms  studied. 

23,  NEPTUNE ;  The  oasualty  data  for  the  101st  and  8 2d  during  this 
operation  are  shown  in  Table  HI.  Known  casualties  resulting  from  the 
airborne  phase,  prior  to  link-up  with,  sea-tails  and  other  heavy  supporting 
forces,  and  those  resulting  from  the  employment  of  the  airborne  divisions 
in  a  normal  ground  role  until  relieved  are  shown  separately.  Corresponding 
known  enemy  casualties  resulting  from  the  airborne  phase  of  the  action  are 
al  so  shown . 

24,  It  will  be  seen  from  Table  HI  that  enemy  casualties  and  prisoners 
were  considerably  higher  than  the  known  battle  casualties  of  the  airborne 
troops  during  the  airborne  phase  of  the  operation  -  roughly  6  times  as  high. 
If  jump  and  landing  casualties  are  included  the  ratio  of  enemy  to  airborne 
casualties  is  a  little  over  two  to  one.  If  the  101st  estimate  of  1500  men 
killed  or  captured  as  a,  result  of  the  scattered  drop  is  included  the  ratio 
is  very  nearly  one  to  one.  ,  It  is  also  about  one  to  one  if  the  eventual 

/  y  y 
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TABLE  III 

SSPTUEE  CASUALTY  DATA 
(8 2d  and  101st  and  Enemy  in  ContaotJ 


Day  _ 82d  Area _ , _  __  _  101st  Area 


Jump  +  Battlo 

Landing 

Enemy 

Casualties 

Jump  ■}■ 
Landing 

Battlo 

Enemy 

Casualties  FT 

D-day 

313  140 

122 

40 

188 

35 

1/ 

197 

113 

D  4  1 

342  73 

76 

739 

— 

91 

337 

755 

D  +  2 

70 

il 

469 

— 

2 

73 

-- 

D  +  3 

75 

7 

101 

— 

— 

— 

— 

A/B  Phase 

655  358 

246 

1349 

188 

128 

607 

868 

Totals 

1013 

1595 

316 

zJ 

1475 

1853  12/ 

981 

10/ 

Link  up  to 

±1/ 

12/ 

Relief 

1990 

— 

3520 

(1150) 

(2855) 

11/ 

Grand  Total  300 

3836 

12/ 

7 /  Docs  not  include  1500  estimntod  at  the  time  to  have  been  killed  or 
captured  as  a  result  of  scattered  drop. 

8/  101st  a/b  phase  ended  this  day,  (See  Enclosure  E) 

9 /  82d  a/B  phase  ended  this  day,  (See  Enclosure  E) 

10 /  Includes  missing  and  captured  probably  attributable  to  the  a/b  phase  as 
shown  in  notes  11  and  12  below. 

ll/  Includes  840  missing  or  captured,  probably  for  the  most,  part  in  a/b 

phase.  Figures  in  parentheses  do  not  include  those  missing  and  captured. 

12 /  Includes  665  missing  or  captured,  probably  for  the  most  part  in  the  a/b 
phase.  This  would  indicate  that  about  half  the  troops  referred  to  in 
Oj  eventually  rejoined  their  units  after  the  A/B  phase  was  over. 

Figures  in  parentheses  do  not  include  those  missing  or  captured. 
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totals  of  missing  and  captured  are  included-as  shorn  by  note  10.  Of  the 

jump  and  landing  casualties  shown  for  the  82d,  383  aro  plider  landing 

casualties.  Tablo  III  shows  that  tho  82d  suffered  more  losses  during  the 

airborne  phase  of  NEPTUNE  than  during  tho  period  from  link-up  to  ultimate 

relief  if  tho  missing  and  captured  are  charged  to  the  airborne  phase  of  tho 

operation  The  ratio  is  1,8.  In  the  case  of  the  101 at  this  ratio  is  reversed, 
more  losses  being  suffered  after  the  link-up  by. a  factor  of  almost  three. 

Total  casualties  suffered  by  each  of  tho  U.S.  airborne  divisions  in  Normandy 
wore  comparable, 

y-i  ■■  •  *-  '  ■ '  . *  ■ 

25.  IIARKET:  Tablo  IV  shows  similar  casualty  data  for  the  82d  and  101st 
and  the  enemy  in  contact  for  tho  MARKET  operation. 


TABLE  IV 


C^lLtLTY  DA.m 

(82d  and  101st  and  Enemy  in  Contact 


Day  82d  Area  101st  Area 


13/ 

Jump  4  Battlo 

Landing 

13/ 

.enemy 

Jump  4 
Landing 

13/ 

Battlo 

Enemy 

D-day 

D  +  1 

D  4  2  . 

D  4  3  W 

D  4  4 

D  4  5  L5/ 

124  165 

279 

206 

420 

1079 

336 

342 

1006 

114 

26 

70 

95 

162 

232 

10 

16 

68 

24 

13 

615 

110 

8 

250 

A/B  Phase 

124  1070 

2763 

210 

583 

1020 

Totals 

1194 

2763 

793 

1020 

Link  up  to 
Relief 

1848 

2704 

2107 

— 

Grand  Total 

3042  i§/ 

5467 

3301 

}l/ 

13/  Includes  0.11  causes  including  missing  and  captured. 

14^/  82d  A/B  phase  ended  this  day  with  use  of  CARDEN  infantry,  tank  o.nd  artillery 
forces.  (See  Enclosure  EJ 

lo/  101st  a/b  phase  ended  this  day  with  use  of  substantial  GARDEN  forces  in 
rcinforcomont  and  support.  (Seo  Enclosure  E) 

i 

16/  Includes  all  causes,  640  missing  and  captured. 

17/  Includes  all  causes.  398  missing  and  captured. 
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26.  Table  IV  shows  that  enemy  battle  casualties  were  roughly  twice 
those  of  the  airborne  troops  for  the  airborne  phase  of  the  operation  From 
link-up  to  ultimate  relief  the  82d  suffered  nearly  twice  its  losses  for  the 
airborne  phase  and  for  the  10 1st  this  ratio  is  more  than  2.5.  Total  losses 
of  the  two  divisions  were  comparable  although  the  82d  lost  about  1.5  times 
as  many  troops  and  caused  about  2.7  times  as  many  enemy  casualties  as  the 
101st  during  the  airborne  phase.  The  records  of  missing  and  captured,  air¬ 
borne  troops  are  much  clearer  for  the  MOIST  operation  than  for  NEPTUNE. 

It  is  indicated  that,  although  the  enemy  forces  engaged  in  MARKET  by  the 
82d  and  101st  were  considerably  stronger  than  those  in  contact  in  NEPTUNE , 
the  final  missing  and  captured  total  for  airborne  troops  in  MARKET  ms  only 
70  percent  of  that  shown  for  NEPTUNE .  The  82d  and  101st  airborne  forces 
committed  in  the  airborne  phase  of  IdlSKET  were  more  than  15  percent  greater 
than  in  the  airborne  phase  of  NEPTUNE.  — . . 

27 .  SUMMARY ;  In  NEPTUNE  the  degree  of  achievement  of  the  overall 
purpose  of  assisting  the  amphibious  invasion  of  Normandy  at  Utah  Beach  was 
apparently  somewhat  higher  than  would  be  indicated  by  consideration  of  the 
number  of  specific  airborne  objectives  dealt  with  according  to  plan.  Total 
casualties  from  all  causes  including  missing  and  captured,  to  the  U»  S. 
airborne  forces  during  the  airborne  phase  of  NEPTUNE  were  only  a  little 
less  than  those  inflicted  on  the  enemy..  The  82d  and  101st  suffered  2834 
casualties  including  missing  and  captured  during  the  airborne  phase  and 
6839  total  casualties  from  D-day  until  they  were  relieved;  about  41  per¬ 
cent  of  the  total  was  sustained  during  airborne  employment  and  59  percent 
during  employment  in  a  normal  infantry  role. 

28.  Operation  MARKET  appears  to  have  achieved  a  somewhat  lower  degree 
of  success  in  relation  to  its  general  purpose  than  would  be  indicated  by 
consideration  of  the  numbers  of  specific  airborne  objectives  dealt  with 

as  planned.  Total  casualties  to  the  U.  S,  airborne  troops  from  all 
causes  including  missing  and  captured  were  about  52  percent  of  total  known 
casualties  sustained  by  the  enemy  during  the  airborne  ploa.se  of  the  opera¬ 
tion.  From,  link-up  to  relief,  the  airborne  troops  sustained  2.1  times 
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as  many  casualties  from  all  causes  as  during  the  airborne  phase.  It  is 
noteworthy  that  airborne  losses  in  both  KEPTOM!  and  MARKET  were  lower 
during  the  airborne  phase  than  from  link-up  to  relief. 

29,  Only  70  percent  as  many  airborne  troopers  were  missing  and 
captured  in  the  IARKET  operation  as  in  MEPTUBE,  even  though  the  airborne 
forces  involved  in  the  KARKST  airborne  phase  were  15  percent  greater  and 
the  enemy  ms  about  throe  times  as  numerous.  It  is  considered  probable 
that  the  higher  figure  in  NEpTUi®  is  largely  the  result  of  the  poor  drop 
geometry. 
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FIGURE  NO.t 


TABU  I 


PHYSICAL  OBJECTIVES  AND  AC KIEV 


Planned  Aaaault  Objectives 


Planned  Time  Time  Required  to  Seize  and 
Allowed  Hold,  or  Destroy,  Objective 


101st. 


Assist  assault  landing  of  4th  Inf.  Div.  Pridy  to  H-hg 

by  seizing  the  western  margin  of  the  (About  5  hrs. 

inundated  area  back  of  Utah  Beach  be-  total) 

tween  St.  Martin-de-Varrevukke  (4098) 
and  Poupevill#  (4493),  both  inclusive. 

(This  included  exits  to  the  4  causeways 
and  a  gun  battery  and  garrison  vie. 

St.  Martin-de-Varreville  which  dominated 
exits  3  and  4.) 

Seize  crossings  of  t  he  Jourdan  and  Groult  During  D-Day 
Rivers  and  of  the  Canal  du  Port  de  Carentan  (22^  hrs.) 
at  3886,  4187  and  lock  at  3986  far  ex¬ 
ploitation  in  a  southward  drive  to  Carentan. 


Seize  Carentan  as  soon  as  tactical  situ-  Probably  not 

ation  permits  and  establish  firm  contact  later  than 

between  VII  and  V  Corps  beachheads.  D  +  3. 


Exit  1-7  hrs. 

Exit  2-13  hrs. 

Exit  3  &  4  -  6  hrs. 20  min. 
Battery  and 

Garrison  -  16  hrs. 50  min. 


Bridges  at  4187)  5  m*.  30  ^ 
La  Barquette 

Lock  (3986)-  5  hrs, 30  min. 
Bridges  at  3886  -  D-2 

Carentan  taken  D  +  7 
(Attack  began  D  +  3) 


82nd.  Seize,  clear  and  secure  general  area 
CR( 261938)-  CR( 265958)-  CR( 269975)- 
RJ( 283992)-  Bridge  (308987)-  Neuville 
au  Plain  (340985)-  Bandienvllle  (36098) 
within  its  zone. 


D-Day 


4  Days 

(Parts  of  this  area  were 
secured  from  D-Day  onward 
and  the  eneny  was  net  in 
full  control  of  most  of  it. 


Capture  Ste.  Mere  Egliee  (349965) 


D-Day 


7  hrs. 


Seize  and  secure  crossings  of  the 
Mederet  River  at  (315957)  and  (321930) 
and  a  bridgehead  covering  them. 


D-Day 


4  days 

(La  Fiere  bridge  taken  in 
Hi  hrs.  but  lost  within 
one  hr.) 


Seize  and  destroy  crossings  of  Douve  River  D-Day 
at  Beuzeville  la  Bastille  (309911)  and 
Etienvllle  (269927)  also  sometimes  called 
Pont  1‘Abbe. 

Protect  NW  flank  of  VII  Corps  within  Div,  D-Day 
Zone  Onward 


4  days 


Neuville  au  Plain  -  1  3/4  hre. 
Ste.  Mere  Eglise  -  7  hrs. 


Be  prepared  to  advance  West  on  Corps  Order  On  Corps  Order.  In  time  required, 
to  the  line  of  the  Douve  River  North  of  its 
Junction  with  Prairies  Marecageuses. 


Link-up  refers  to  the  link  up  of  airborne  farces  with  their  own  sea  tails  containing 
heavy  attachments  and  equipment.  From  this  point  onward  the  airborne  unite  are  con¬ 
sidered  to  be  fighting  a  standard  ground  engagement.  This  point  was  reached  on  D  -  2 
for  the  101st  and  on  D  -  3  for  the  82nd, 


-  NEPTUNE (U.  S 


ictives  Dealt  with 
it  Planned  Time 


Objectives  Held  at 


None  AH  Although  none  of  these  were  seized  in  the  planned 

time,  exits  1  and  3  were  taken  soon  enough  to  assist 
the  landings  in  the  expected  manner.  Exit  4,  the 
battery  dominating  this  and  exit  3  and  the  western 
end  of  exit  2  were  also  either  under  attack  or 
dominated  in  time  to  be  of  assistance  to  the  land¬ 
ings.  A  northern  defense  are  through  FouoarviHe 
waa  firmly  held. 


2  of  2 

2  of  2 

This  group  of  objectives  was  precariously  held, 
the  bridgeheads  had  been  abandoned  on  D-Day. 

1  of  1 

No 

1  of  1 

No 

Held  precariously  by  small  force  on  D-Day  short 
of  amnuniticn. 

No 

No 

Eneny  was  strong  and  mobile  in  this  sector  until 
end  of  battle  on  D  t  7. 

No 

Yea 

Yes 

Yes 

Eneny  forces  were  stopped  here  from  interfering 
with  AH  led  activities. 

No 

Yes 

Failure  to  secure  these  objectives  prevented  the 

4th  Inf.  Div,  from  achieving  its  D-Day  objectives 
and  also  delayed  the  amphibious  fcrcee  reaching 
high  ground  for  the  planned  northward  advance  in 
this  region. 

No 

No 

No  ene^y  reinforcements  penetrated  the  82nd  Div. 
zone  to  influence  the  landings. 

In  part 

Yes 

Although  this  defense  arc  wnot  fuHy  established 
no  enemy  reinforcements  ever  penetrated  toward  the 
beaches. 

Yes 

Yes 
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5 'CICSURZ  B  OF  VJSEG  STAFF  STUDY  NO.  3 
DROP  GZOI EIRE 

1 •  INTRODUCTION 

1.  The  ground  phase  of  a  parachute  assault  begins  the  instant  the 
assault  troops  have  left  the  carrying  aircraft.  At  this  point,  the  con¬ 
ditions  under  rhich  the  troopers  v ill  initiate  their  assault  are  already 
established.  They  mil  land  in  some  geometric  and  geographical  relation¬ 
ship  to  their  drop  zones,  to  their  objectives,  to  each  other  as  individuals 
and  to  the  enemy,  The  terrain,  light,  weather,  equipment  and  other  physical 
factors  and  their  leadership,  training,  experience  and  similar  less  tangible 
factors  are  fixed.  The  purpose  of  this  section  of  the  analysis  is  to 
examine  the  importance  to  the  parachuted  assault  forces  of  one  of  those 
factors,  the  degree  of  success  with  which  they  are  delivered  to  the  planned 
locations.  It  is  particularly  important  to  discover  how  this  affects  the 
ground  phase  of  airborne  operations  because  the  degree  of  success  with 
which  troops  are  delivered  as  planned  is  the  final  and  direct  measure  of 
Air  Force  performance  in  the  air  phase  of  airborne  operations. 

2.  In  the  following  sections  the  effect  of  drop  geometry  upon  tho 
parameters  which  determine  tho  strength  and  time  of  initiation  of  the 
ground  assault  is  investigated. 

II.  EFFECT  0??  RZOROv  ,NIZATIOI-: 

3.  It  is  desired  to  determine  how  the  geometry  of  a  parachute  drop, 
i.e.,  the  degree  of  success  with  which  troops  are  delivered  to  tho  planned 
locations,  affects  the  reorganization  of  troops  on  tho  ground. 

4.  The  geometry  of  a  parachute  drop  is  measured  by  tho  accuracy,  a, 
with  which  the  drop  is  placed  with  relation  to  the  drop  zone  (DZ)  and  by 
the  concentration,  c,  of  the  dropped  troops  as  compared  to  the  ideal 
concentration  resulting  when  all  troops  are  dropped  within  an  arcs,  the 
same  size  as  the  DZ.  Tim--  product  of  accuracy  and  concentration  is  defined 
as  the  geometric  effectiveness,  Gg,  of  tho  drop,  i.e.,  Qg  2  ac.  All  three 
terms  are  dimensionless  ratios  showing  performance  relative  to  an  accepted 
standard  representing  perfection,  Tho  definitions  and  methods  of  measure¬ 
ment  of  the  three  terms  as  employed  throughout  this  analysis  may  be  sun- 
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marizad  as  follows: 

a.  Accuracy  in  parachute  drops  is  defined  as  the  distance 
relationship  between  the  points  on  the  ground  on  which  troops 
actually  land  and  the  target  on  which  they  wore  to  be  dropped, 
the  drop  zone  (DZ).  The  measurement  adopted  is  accordingly  a 
dimensionless  ratio  showing  the  accuracy  actually  achieved 
relative  to  that  which  was  planned.  This  relative  accuracy  is 
denoted  as  a,  end  is  referred  to  hereafter  as  accuracy.  If  all 
troops  land  on  the  DZ,  the  accuracy,  a,  is  equal  to  one  end  this 
defines  perfect  drop  accuracy.  The  form  of  measurement  used  is 
designed  so  that  all  troops  dropped  on  the  DZ  count  as  perfect 
in  accuracy.  Those  which  drop  off  the  DZ  decrease  the  relative 
accuracy  in  accordance  with  the  distance  from  the  DZ  at  which 
they  are  dropped. 

b.  Concentration  in  parachute  drops  is  defined  as  the  dis¬ 
tance  relationship  between  troops  as  actually  dropped  compared 
to  that  which  would  occur  if  all  troops  dropped  within  an  area 

the  same  size  as  the  DZ.  It  is  a  measure  of  relative  concentration 
and  again  the  measurement  adopted  is  a  dimensionless  ratio  showing 
the  concentration  actually  achieved  relative  to  that  which  was 
planned.  This  relative  concentration  is  denoted  as  c,  and  is  re¬ 
ferred  to  hereafter  as  concentration.  If  all  troops  land  within 
an  area  the  same  size  as  the  DZ,  c  equals  one  and  this  defines 
perfect  drop  concentration.  The  form  of  measurement  used  is 
designed  such  that  full  credit  for  concentration  is  given  to  all 
troops  which  land  as  close  to  each  other  as  planned.  Those  which 
are  dropped  farther  from  each  other  than  planned,  i.c.,  occupying 
a  larger  area  than  planned,  contribute  to  concentration  inversely 
with  the  size  of  the  area  they  occupy. 

c.  It  should  bo  noted  that  when  a  equals  one,  perfect  drop 


1/  For  the  details  of  the  development  and  employment  of  the  exact 

expressions  used  to  measure  accuracy  and  concentration,  see  WS3G  Working 
l  emorandum  Do.  44 
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accuracy,  c,  must,  by  definition,  also  bo  equal  to  one.  tiowovor, 
c  can  oquel  one  when  a  is  very  shf.11  and  for  intornodiato  ranges 
of  a  and  c  the  two  values  can  be  completely  independent . 

d.  The  geometric  drop  effectiveness,  og,  is  defined  as  the 
product  of  accuracy  and  concentration  and  is  therefore  a  measure¬ 
ment  of  the  over-all  drop  geometry  achieved  relative  to  that  which 


was  planned.  It  contains  the  effects  of  both  a  and  c, 

5.  In  order  to  discover  how  the  geometry  of  the  drop  affects  re¬ 
organization  it  is  necessary  to  define  and  measure  reorganization  per¬ 
formance,  Q.  The  purpose  of  reorganizing  after  a  drop  is  to  produce  a 
controllable,  coordinated,'  fighting  unit  as  quickly  as  possible.  The 
two  basic  parameters  arc  therefore  numbers  of  troops  and  time  intervals. 
The  measure  of  performance  is,  consequently,  a  rate.  It  is  desirable  to 
arrive  at  a  dimensionless  measure  for  Q  which  relates  actual  performance 
to  porfect  performance  in  both  time  and  numbers  of  troops  reorganized. 

A  standard  of  perfection,  Q  ,  is  established  by  considering  the  case  in 

s 

which  the  planned  number  of  troops,  N  ,  is  reorganized  14 thin  the  planned 
-  P 

time,  T  ,  or 

3  V3 

(5.1)  Qs  =  Np/Tp  :1. 

Any  actual  reorganization  rate  Qp,  is  measured  by  the  actual  number  of 
troops,  N  ,  reorganized  at  actual  time ,  Tp,  or, 

(5.2)  Q--  =  Ila/Ta.. 

Then  the  actual  rate,  0  ,  may  be  compared  with  the  standard  0g,  to  give 
a  measure  of  relative  performance,  Q,  i.o.. 


(5.3)  Q  =  0j%  -  NaVVa- 

I  J.  X 

6.  It  can  be  scon  that  a  critical  factor  in  determining  Q  is  the 
point  in  time  selected  as  the  end  tf  the  reorganization  poriod,  i.e.,  when 


it  can  be  said  that  a  unit  is  reorganized.  In  maneuvers  or  in  training 
this  end  point  is  rather  easily  determined  because  in  the  usual  case  no 


real  complications  are  introduced,  such  as  by  extensive  scattering  of 
troops,  and  units  do  not, in  general,  take  off  for  objectives  until 
reorganization  is  complete  and  the  unit  is  wholly  under  the  control  of 
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r*  proper  commander.  There  is,  consequently,  usually  an  easily  discern¬ 
ible  break  between  reorganisation  and  subsequent  unit  movement.  In  many 
cases,  training  exorcises  constructively  end  with  the  report  that  the 
unit  is  reorganized.  In  World  War  II  combat  situations,  however ,  such 
clarity  can  seldom  be  found,  partly  because  in  battle  nothing  so  orderly 
very  often  occurs  and  partly  because  oven  when  it  does,  it  is  seldom  re¬ 
ported  in  exact  terns  and  oven  more  seldom  recorded.  In  the  heat  of 
battle,  actual  or  immediately  impending,  very  little  exact  counting  and. 
clock-watching  is  done  and  even  recorded  times  and  events  are  often  of 
doubtful  validity.  Lore  important,  under  combat  conditions  the  reorgani¬ 
zation  is  only  a  means  to  an  end,  that  of  taking  objectives.  The  unit 
commander,  consequently,  moves  his  forces  as  soon  as  his  strength  is 
sufficient,  in  his  judgment,  to  overcome  the  apparent  opposition  or  as 
soon  as  ho  is  convinced  that  he  vd.ll  lose  more  in  time  by  waiting  for 
more  men  than  he  will  gain  in  strength.  The  time  of  the  commander ’ s 
decision  that  he  is  ready  to  move  toward  the  objective  is  the  cut-off 
point  used  in  this  examination  of  reorganization  performance.  It  appears 
to  be  the  only  reasonable  index  common  to  all  typos  of  units  in  all  types 
of  operations.  Fortunately,  the  time  that  a  unit  starts  for  its  objectives 
is  fairly. often  recorded  or  can  be  deduced  from  detailed  study  of  combat 
operations.  The  number  of  troops  under  control  at  the  time  the  unit  is 
ready  to  start  toward  its  objective  is  taken  as  IL. 

7,  In  selecting  standard  values  for  Np  and  Tp  to  represent  perfect 
performance  two  general  cases  must  be  considered,  day  and  night,  World 
War  II  training  exorcises  indicated  that  night  reorganizations  would 
require  about  one  hour  to  reorganize  80  percent  of  unit  strength  under 
conditions  of  good  drop  geometry  and  use  of  the  visual,  radio  anc!  aural 
aids  available  at  the  time  and  well  trained  troops.  This  figure  was 
substantiated  in  the  regimental  drops  behind  our  own  linos  to  reinforce 
our  beachhead  forces  at  Salerno.  The  drop  pattern  was  perfect,  all 
possible  aids  wore  used,  there  was  no  enemy  opposition,  terrain  was"' 
generally  open,  ill  troops  were  in  trucks  ready  to  move  to  the  front 
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in  appr oximat ely  one  hour.  There  is  no  record  of  any  night  combat  re¬ 
organization  having  exceeded  this  reorganization  rate, 

(8,  For  daylight  reorganization,  training  results  under  excellent 
conditions  show  that  from  30  to  40  rdnutes  is  ordinarily  required  to 
secure  80  percent  reorganization  of  a  unit  of  regimental  size  and  from 
20  to  30  minutes  for  battalions. p  In  World  War  II,  objectives  wore  nor¬ 
mally  assigned  on  a  battalion  or  smaller  unit  basis  in  both  day  and 
night  operations,  and  control  of  smaller  units  by  regiment  before  de¬ 
parture  to  initial  objectives  was  not  the  rule.  Twenty  minutes  end  80 
percent  strength  are,  accordingly,  the  standards  used  in  this  examination. 
It  is  emphasized  that  whenever  reorganization  performance  is  discussed  in 
this  analysis,  unless  otherwise  stated,  it  is  the  reorganization  perform¬ 
ance  of  battalions  within  requirements  or  dimensions  to  which  reference 
is  ma.de. 

9,  Operations  iV.SIGJT  (Holland)  and  E3PTUN2  (Normandy)  have  been 
studied  in  as  much  detail  as  available  records  permit  and  the  resulting 
data  on  accuracy,  concentration,  geometric  drop  effectiveness  and  re¬ 
organization  performance  for  U,  S.  parachute  units  participating  are 
recorded  in  Table  I, 

10,  Certain  facts  are  shown  immediately  by  Table  I.  Both  divisions 
in.  NEPTUNE received  poor  drops,  both  inaccurate  and  scattered,  to  about 
the  same  degree.  Their  reorganization  performance  differs  very  little, 

if  any.  In  I AIUGT  both  divisions  received  excellent  drops  with  practically 
the  sane  degree  of  .accuracy  in  both  cases  but  with  the  101st  somewhat  more 
concentrated.  There  is  evident  in  this  case,  however,  a  rather  marked 
difference  in  reorganization  performance  between  the  two  divisions. 

11,  The  two  drops  shewn  in  Table  I  and  the  circumstances  surround¬ 
ing  them  aro  as  different  as  could  be  selected.  The  ISPTUFZ  assault  took 
place  at  night  with  low  clcud  being  not  just  prior  to  reaching  the  DZ 
areas.  The  terrain  was  cut  up  by  hedgerows  and  ground  visibility  was 
limited  over  most  of  the  area  to  the  distance  between  hedgerows  ovon 

in  broad  daylight,  inch  of  the  area  was  swampy  and  difficult  for  foot 
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travel  and  son©  ports  wcro  completely  inundated*  The  IA82ET  assault 
took  place  in  daylight  in  good  weather.  The-  terrain  was  flat  with 
ground  visibility  of  five  to  six  miles  in  nost  areas  and  thero  were 
no  serious  obstacles  to  fc-ot  travel  between  the  DZ's  and  the  objectives. 

In  REPTUNE  one  U,  S.  airborne  division  was  'completely  without  prior 
combat  experience;  the  ether  had  operated  extensively  in  the  mediterranean 
Theater  and  all  or  elements  of  it  had  participated  in  operations  in  North 
Africa,  Sicily,  and  Salorno,  In  1ARKET  both  divisions  were  battle  ex¬ 
perienced  although  the  82nd  had  more  combat  than  the  101st.  It  is  con¬ 
sidered,  in  view  of  tho  rengo  of  conditions  covered  by  the  data,  that 
any  appear; nee  of  dependence  of  r ©organization  performance  upon  drop 
geometry  shown  is  likely  to  bo  real  and  reliable. 
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TABLE  I 

DROP  C-OC.  ETRE  VS.  REQRGv NXZATIQN  PERFORI1NC3S 


Operation 

Unit 

a 

e 

eg 

N eptune  ( Night ) 

505  Rogt,,  82nd  A/B  Div. 

0.54 

0. 51 

0.27 

0.25 

if 

507 

11  11  it  11 

0.18 

0.26 

0.05 

0.06 

it 

508 

11  n  it  it 

0.26 

0,23 

0,06 

0,08 

it 

502 

»  101st  "  « 

0.20 

0.14 

0.03 

0.04 

ii 

ii 

506) 

501) 

506) 

501) 

[dz-d^  !f  "  " 

Idz-ct^  "  15 

0.59 

0.27 

0.44 

0.21 

0.26 

0.06 

0.20 

0.20 

ii 

82nd  iv/B  Div.  mean 

0.32 

0,33 

0,11. 

0.18 

ii 

101st  A/B  Div.  mean 

0,33 

0.25 

0,08 

0.17 

82nd  +■  101st  mean 

0.32 

0.29 

0.10 

0.17 

market  (Day)’ 

it 

505 

Rogt.,  82nd  A/B  Div. 

0.99 

0.80 

0.80 

0.70 

508 

II  H  II  It 

0.89 

0.87 

0.77 

0.65 

ii 

504 

11  ii  11  it 

0,86 

0,68 

0.58 

0.60 

ii 

501 

»  /  101st  !I  « 

II  4/  /  11  11  IT 

II  It  II  II 

0.40 

0.85 

0.34 

0.51 

ii 

502 

1.00 

1,00 

1,00 

0,32 

it 

506 

1,00 

1.00 

1.00 

0.33 

ii 

82nd  a/b  Div,  moan 

0.82 

0,78 

0.64 

0.65 

n  . 

101st  «  "  » 

0.80 

0,95 

0,78 

0,39 

it 

82nd  +  101st  moan 

0.81 

0,87 

0,71 

\ 

0.52 

2 /  Elements  c 

f  the  506th  and  501st  regiments 

wore  to  be  dropped 

on  both 

DZ’s  rather  than  ono  regiment  on  each  DZ.  Each  drop  was  of  approxi¬ 
mately  regimental  size,  however. 

3 /  With  the  exceptions  noted  in  4 /  below,  values  for  Q  in  LARK3T  are 

~  considered  to  bo  accurate  within!  5  percent.  For  Normandy,  although 

the  confusion  in  records  is  so  great  that  it  is  difficult  to  estimate 
the  probable  degree  of  inaccuracy,  the  figures  shown  for  Q  represent 
the  best  estimates  which  can  bo  made  and  accord  with  the  judgment  of 
participants  in  the  operation.  It  is  not  considered  that  they  are 
likely  to  be  inaccurate  by  mere  than  15  percent,  .Values  shewn  indi¬ 
cate  relative ' rate  of  reorganization  of  units  within  the  regiments  * 
end  divisions,  not  rate  of  reorganization  as  regiments  cr  divisions, 
see  paragraph  8  above. 

4/  Records  of  both  drop  geometry  and  reorganization  performance  for 
those  two  units  of  the  101st  A/B  Div;  are  less  complete  and  con¬ 
sequently  loss  reliable  than  for  other  regiments  of  either  division, 
The  above  figures  for  the  502nd  and  506th  arc  supported  by  such 
records  as  do  exist,  however,  and  are  estimated  to  be,  at  the  most, 
not  more  than  20  percent  in  error. 
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12.  Figures  1,  2  and  3  a-ro  graphs  of  the  data  in  Table  I  showing 
reorganization  performance,  Q,  plotted  against  accuracy,  concentration 
and  geometric  drop  effectiveness  for  the  two  Ut  S.  airborne  divisions 
in  NEPTUNE  and  LAHI3T. 

13.  Figure  1  shows  that  drop  accuracy  does  affect  reorganization 
performance,  night  cr  day,  and  that  this  effect  is  in  the  expected  direc¬ 
tion,  that  is,  the  better  the  accuracy  the  higher  is  reorganization  per¬ 
formance.  The  line  bd  is  the  visually  estimated  "best  fit"  curve  for  all 
NEPTUNE  points.  The  slope  of  this  line  indicates  that,  in  general,  a 
given  change  in  drop  accuracy  alone  in  night  drops  in  Normandy  produced  a 
change  in  reorganization  performance  about  0,7  as  great.  Accuracy  did 
net  exceed  0,6  nor  Q,  0,25  in  NEPTUNE  and  no  data  in  a  higher  range  than 
this  is  available  for  night  combat  drops  other  than  the  Salome  drop  behind 
friendly  lines,  .In  the  latter  case,  a  and  Q  were  both  1,00  and  this  point 
is  plotted  on  Figure  1  as  point  s.  It,  therefore,  scorns  reasonable  to  ex¬ 
tend  the  curve  .bd  as  shown  by  line  bg  to  shew  the  probable  effect  of  higher 
accuracies  upon  Q  in  night  drops. 

14.  Figure  1  shows  that  in  LARKSTj  a  daylight  operation,  variations 
in  drop  accuracy  affected  Q  but  to  a  smaller  extent  than  in  a  night  opera¬ 
tion  in  Normandy  terrain,  The  data  shown  do  not  permit  fixing  curve  fh 
with  the  same  degree  of  confidence  as  can.  be  placed  in  curve  bd  but,  if 
points  w  and  y,  which  are  distinct  anomalies,  are  disregarded,  it  is  con¬ 
sidered  to  be  generally  correct  as  shewn.  Qualitative  information  from 
VARSITY  (Rhine  crossing,  daylight)  supports  this  belief.  Curve  fh  indi¬ 
cates  that  a  given  change  in  accuracy  alone  produced,  in  general,  a  change 
in  Q  loss  than  half  as  groat.  The  difference  between  NEPTUNE  and  LARKET 
in  dependence  of  Q  upon  accuracy  was  therefore  a  factor  of  about  2.  The 
reasons  for  this  difference  and  for  anomalous  points  w,  y  and  z  will  be 
discussed  subsequently. 

15.  It  is  considered  that  little,  if  any,  importance  should  bo  at¬ 
tached  to  the  fact  that  the  curves  shown  in  Figure  1  are  straight  lines 
on  log  log  paper.  '  It  may  be  that  there  is  actually  a  linear  relationship 
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between  the  logarithm  of  accuracy  and  the  logarithm  of  "  but  there  is 
insufficient  date,  nvr.ilr.blo  to  show  whether  this  is  the'  cr.sc.  It  is 
believed,  however,  that  the  general  typo  cf  dependence  upon  a  shown  for 
7,  is  reliable.  The  relationship  indicated  by  Figure  1  is  as  shown  in 
Table  IX: 

TABLE  II 

RANGE  OF  VARIATION  IN  7  FOR  VARIOUS  VALUES  OF  A 


Change  in  Q 


for  unit  change 


UPTUTG  (Night) 


From 

To 

in  a 

0.7 

1.0 

1.0 

0.6 

0.7 

0,8 

0.5 

0.6 

0.75 

0.4 

0.5 

0.7 

- 

0.4 

0.6 

0.7 

1.0 

0.4 

0.6 

0.7 

0.45 

0.4 

0.6 

0.50 

- 

0.4 

0.3 

1  ARRET  (Day) 


16.  Figure  2  shews  that  Q  also  depended  upon  concentration  cf  the 
drop,  both  day  and  night.  The  c clients  regarding  the  drawing  of  curves 
bd,  bg  and  fh  in  Figure  1  apply  equally  to  the  sane  curves  in  Figure  2 
except  that  there  is  somewhat  less  scatter  of  points  in  Figure  2.  The 
sane  anomalous  points  v:,  y  and  z  rise  appear  in  Figure  2,  The  slope  of 
curve  bd  indicates  that  a  given  change  in  drop  concentration  in  the  NEPTUNE 
operation  produced  a  change  in  Q  about  1.25  tiroes  as  great.  Curve  fh  indi** 
cates  that  in  the  1  Aid  1ST  drops  r.  given  change  in  drop  concentration  pro¬ 
duced  a  change  in  0  about  half  as  largo.  The  difference  between  NEPTUNE 
and  GREET  in  dependence  of  Q  upon  drop  concentration  was  there foro  a 
factor  greater  than  2.  Figures  1  a.nd  2  and  Tables  II  and  III  indicate 
that  concentration  in  both  NEPTUNE  end  LG-LET  had.  somewhat  net re  influence 
upon  Q,  from  25  to  50  percent  ax-re,  than  did  accuracy.  This  matter  will 
be  discussed  further  in  later  paragraphs. 

17»  The  relationship  between  c  and  0  for  various  va.lucs  of  c  is 
shewn  in  Table  III  below.  The  values  shown  arc  taken  from  the  curves  of 
Figure  2.  They  coincide  with  the  sort  of  variation  in  Q  which  would 
reasonably  be  expected. 
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TAEL 

IN  Q 

3  III 

FOR  VARIOUS  V. 

AIUES  OF  c 

_ c 

— < 

Change  ii 
for  unit  cl 

From 

To 

in  c 

0.5 

1,0 

1.0  tc  1.5 

0.4 

0.5 

1.0 

_ 

0.4 

0.6 

0.8 

1.0 

0.4 

0,6 

0.8 

0,5 

0,35 

0.6 

0.6 

- 

0.35 

0,4 

NBPTUN3  (Night) 


3..ARK3T  (Day) 


18.  Figure  3  shews,  tho  dependence  of  reorganization  performance  upon 
the  product  cf  a  and  c  vhich  is  geometric  drop  effectiveness,  e  .  The 

.  o 

anomalous  points  w,  y  and  z  again  appear  as  in  the  previous  figures  and  will 

be  discussed  further  in  later  paragraphs.  Curves  bd  for  NEPTUNE  ana  fh  for 

I.AEK3T  can  be  drawn  with  considerable  confidence  in  Figure  3.  The  scatter 

of  the  data  is  a  great  deal  smaller  than  in  either  Figure  1  or  Figure  2. 

The  slope  of  curve  bd  indicates  that  in  NEPTUNE  a  given  change  in  pro- 

duoed  a  change  in  Q  about  0.87  as  great  in  the  range  of  e  >s  experienced. 

S 

Curve  fh  shows  that  in  liJUGT  a  given  change  in  eg  produced  a  change  in  Q 

about  '0.37  as  great  for  the  range  of  ey's  experience  in  that  operation. 

£*> 

The  difference  between  ICPTUN3  and  InRIGT  in  the  effect  on  Q  of  changes 

in  e  is  about  2.4.  Q  is  clearly  not  linearly  dependent  upon  ep,  Table  IV 

S'.  ° 

shows  the  variation  in  relationship  between  Q  and  erf  for  various  values 


of . er. 


TABUS  IV 

RANGE  OF  VARIATION  IN  C;  FOR  VARIOUS  VALUES  CF  e. 


NEPTUNE  (Night) 


-NIET  (Day) 


Change  in  Q 
for  unit  change 


From 

To 

in-eiL- 

0,6 

1.0 

0.6 

0.3. 

0,6 

0.65 

0.1 

0,3 

0.8 

- 

0.1 

0.8  - 

0.9 

1,0 

0.2 

0.4 

0.9 

0.4 

0.3 

0.4 

0.5 

0.2 

0.3 

0.7 

- 

0.2 

1.0 

RESTRICTED 


ENCLOSURE  B 


45 


RESTRICTED 


19,  Comparison  of  Figure  3  with  Figures  1  and  2  shows  that  "  depend¬ 
ed  more  directly  upon  eg  than  upon  either  a  and  c  alone  in  both  1TJPTUNS 
and  LARIC2T  and  that  the  degree  of  dependence  of  Q  upon  eg  shown  in  Figure  3 
is  probably  more  reliable  than  that  diown  in  Figures  1  and  2  for  depends 
enoe  upon  a  and  c.  An  example  of  this  is  afforded  by  point  p  in  all  three 
figures*  This  point  represents  the  mean  experience  of  the  three  battalions 
of  one  regiment  in  IARK3T ,  These  units  were  dropped  inaccurately  but  with 
excellent  concentration.  It  is  apparent  that  their  reorganization  perform¬ 
ance  was  not  as  good  as  the  drop  concentration  permitted  but  was  consider¬ 
ably  better  than  the  drop  accuracy  curve  would  indicate.  Their  performance 
accords  almost  exactly,  however,  with  that  which  would  have  been  predicted 
by  the  e„  curve  in  Figure  3* 

5 

20,  Although  sufficiently  detailed  and  accurate  quantitative  data 
on  reorganization  in  VARSITY  (Rhine  Crossing)  are  not  available  to  permit 
plotting  against  drop  geometry,  study  of  this  operation  indicates  that 
the  reorganization  experience  was  in  (qualitative  agreement  with  the  con¬ 
clusions  in  paragraph  19  above. 

21,  It  is  reasonable  to  suppose  that  many  factors  other  then  the 
geometry  of  the  drop  might  affect  reorganization  performance.  The  fact 
that  there  is  a  certain  amount  of  scatter  of  the  data  suggests  that  this 
was  the  case  in  F35PTUH3  and  URKST.  The  fact  that  marked  differences 
exist  between  the  day  and  night  dependence  of  Q  upon  drop  geometry  shows 
that  there  is  at  least  one  other  important  factor,  i.o.,  visibility. 

Other  possibilities  are  terrain,  training,  combat  exporionco,  planning, 
intelligence,  enemy  opposition,  leadership,  size  of  units,  type  of  initial 
objective,  techniques  used  and  jump  casualties  among  officers  and  men. 
Figure  3  shows  that,  with  three  exceptions,  whatever  other  factors  were 
involved,  in  the  usual  case  in  iCPTUN-ii  and  iARA^T,  their  total  effect 

was  small  compared  to  that  of  drop  geometry.  VARSITY  experience  again 
gives  qualitative  support  to  this  conclusion. 

22,  Points  Vi,  y  and  z  in  Figures  1,  2  and  3  represent  significant 
departures  from  the  average  reorganization  performance.  Points  w  and  y 
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represent  daylight  performance  only  one-half  as  good  as  would  be  expected 
on  the  basis  of  accuracy,  concentration  or  the  over-all  drop  geometry. 
Examination  of  records  shows  clearly  that  this  large  difference  must  have 
been  caused  mainly  by  leadership  in  both  eases.  There  is  no  indication 
that  any  other  factor  or  factors  were  involved.  In  these  two  cases  the 
records  show  that  little  emphasis  was  placed  upon  the  Quickest  possible 
reorganization  and  take-off  to  objectives,  that  one  hour  was  considered 
a  satisfactory  goal  for  reorganization  time  and  that,  in  at  least  ono 
case,  movement  toward  the  objective  was  definitely  not  planned  to  start 
until  one  hour  after  reorganization.  It  is  not  indicated  hero  that  this 
is  bad,  only  that  the  attitude  of  these  two  regiments  toward  maximum 
speed  of  reorganization  differed  greatly  from  the  usual  one  and  that 
this  produced  the  anomalies  shown  by  points  w  and  y. 

'23,  Point  z  represents  in  a.  sense,  the  opposite  extreme  in  variation 
from  the  usual.  In  this  caso,  p  is  more  than  twice  as  high  as  the  curves  ^ 
in  Figures  1,  2  amid  3  would  predict,  It  is  not,  unfortunately,  possible 
to  determine  that  any  single  factor  was  the  cause  of  this  unusual  per¬ 
formance  as  it  was  in  the  case  of  the  two  regiments  in  EARKST  discussed 
in  the  preceding  paragraph.  Detailed  study  of  the  operational  data  does, 
however,  suggest  certain  possibilities.  It  becomes  apparent  that  one 
group,  about  300  men,  composed  of  parts  of  two  battalions,  who  dropped  near 
the  correct  DZ  and  who  were  less  scattered  than  the  remainder  of  the  troops 
scheduled  for  that  DZ,  are  responsible  for  the  relatively  high  reorganiza¬ 
tion  performance  figure.  The  accuracy  and  the  concentration  of  this  small 
part  of  the  drop,  about  one-seventh  of  the  troops  intended  for  the  DZ,  are 
considerably  higher  than  the  moan  for  the  drop  as  a  whole.  The  difference 
is  estimated  to  bo  about  50  percent  in  both  accuracy  and  concentration. 

This  might  account  for  about  half  the  variation  between  the  actual  re¬ 
organization  performance  end  that  predicted  from  Figures  1,  2  and  3» 

Another  factor  which  may  have  assisted  in  reorganization  is  tho  fact 
that  this  group  was . dropped  near  end  in  correct  relation  to  a  village 
which  was  used  as  an  orientation  point  in  reorganizing.  The  remainder 
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of  the  throe  battalions  which  wore  supposed  to  drop  in  this  area  vjere 
scatter od  beyond  visual  range  of  the  village.  Since  this  was  a  night  ' 
drop  in  hedgerow  terrain  it.  was  necessary  to  bo  within,  at  most,  a  few 
hundred  yards  of  any  reference  point  t.o  have  a  chance  of  seeing  it  at 
all.  A  third  factor  suggested  by  study  of  the  records  of  the  operation 
is  that  tho  leadership  of  the  group  involved  was  particularly  aggressive 
and  active  in  rounding  up  a  sufficient  force  to  take  an  objective  which 
was  considered  to  be  tho  key  to  the  entire  101st  Division  operation. 

24.  In  summary,  other  factors,  including  luck,  nay  have  onterod 
into  the  reorganization  performance  represented  by  point  z,  but  it  is 
considered  that  the  throe  major  ones  are; 

a.  Better  accuracy  and  higher  concontra.tion  for  that  small 
part  of  the  total  drop  which  contributed  most  heavily  to  the  Q 
value.  It  is  estimated  that  this  accounts  for  about  half  of  the 
difference. 

b.  The  group  landed  within  sight  of  a  briefed  orientation 
point. 

c.  Leadership  was  active  and  aggressive. 

The  relative  contribution  of  the  last  two  factors  cannot  be  determined 
accurately  but  is  estimated  to  bo  about  equal. 

25.  In  previous  paragraphs  it  has  boon  shown  that  relative  con¬ 
centration  appears  to  have  a  greater  effect  upon  Q  than  accuracy.  To 
show  this  conclusively  requires  that  Q  be  related  to  a  and  to  c  under 
circumstances  such  that  any  interrelationship  between  a  and  c  is  removed. 
Figures  1  and  2  show  that  in  IIEPTUPE  end.  LARXET  accuracy  and  concentration 
were,  with  one  exception,  both  about  equally  low  or  high  in  each  drop. 

The  exception,  point  p,  has  been  dealt  with  earlier.  In  VARSITY  this 
was  not  the  case;  accuracy  was  generally  considerably  lower  that  con¬ 
centration  as  shown  on  Figure  4  on  which  accuracy  is  plotted  against 
concentration  for  IHPTUK3,  IARKST  and  VARSITY,  As  indicated  earlier, 
estimates  of  values  for  o  in  the  case  of  the  two  parachute  regiments  in 
VARSITY’  confirm  that  concentration  has  25  to  50  percent  more  effect  upon 
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ACCURACY  vs  .  CONCENTRATION 

14  parachute  regitents 

NEPTUNE,  I AEKET  ANT  VARSITY 
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ACCURACY  vs •  CONCENTRATION 

Hi  PARACHUTE  REGIMENTS 
NEPTUNE , MARKET  and  VARSITY 

NEPTUNE  —  . 

MARKET  —  x 
VARSITY  —  o 
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ACCURACY  vs,  CONCENTRATION 
VARSITY 

TWO  PARACHUTE  RYG-IM3KTS 
PLOTTED  ,  by  BATTALIONS 
( INCLUDING  OKU  FIELD  ARTY.  BN) 
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ACCURACY  vs.  CONCENTRATION 
VARSITY 

TWO  PARACHUTE  REGIMENTS 
PLOTTED  by  BATTALIONS 
(INCLUDING  ONE  FIELD  ARTY,  BN.) 
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Q  than  docs  accuracy.  The  range  of  difference  between  a  and  c  in  VARSITY 
is  more  clearly  shown  by  Figure  5  in  which  the  accuracy  and  concentration 
of  the  drops  arc  plotted  by  battalions.  Accuracy  varied  from  0.13  to  1.0 
while  concentration  ranged  only  from  0.83  to  1,0.  Although  only  mali ta- 
tive  information  is  available  on  the  value  of  Q  for  each  battalion  it  is 
certain  that  the  variation  in  Q's  is  not  more  than  about  50  percent.  It 
will  be  seen  that  curve  fh  on  Figure  3  would,  if  extended,  predict  a  Q  of 
about  0.35  for  an  e„  of  0.15  and  about  0.7  for  an  eT  of  1.0.  This  is 

O  fa 

within  tho  range  of  values  for  Q  estimated  to  apply  to  VARSITY  except  for 
those  units  whose  low  drop  accuracy  reduced  Og  to  very  low  values  while 
concentration  was  high.  In  these  three  cases  o  is  estimated  to  have  been 
not  less  than  about  0.5.  It  is  considered  possible  therefore  that  if 
more  detailed  data  were  available  a  somewhat  more  accurate  expression 
for  Or,  might  be  deduced  and  might  weight  c  by  a  factor  of  between  1.25 

o 

and  1.5  for  drops  with  low  accuracy  and  high  concentration.  Figure  4 
shows  however  that  in  most  cases  accuracy  was  better  than  concentration 
raid  la.ck  of  such  a  refinement  is  not  very  serious. 

26.'  The  results  of  the  analysis  of  tho  effect  of  drop  geometry, 
the  product  of  a  and  c,  upon  reorganization  performance,  Q,  can  bo  sum¬ 
marized  as  fellows: 

a.  Geometric  drop  effectiveness,  the  product  of  accuracy  and 
concentration,  is  the  most  important  single  factor  controlling  Q, 

Of  14  regimental  reorganizations  studied,  11  show  practically  com¬ 
plete  dependence  upon  drop  geometry  even  in  widely  different  cir¬ 
cumstances, 

b.  The  rcle.tivo  importance  of  geometric  drop  effectiveness, 
concentration  and  accuracy,  as  hero  defined,  is  in  tho  order  of 
listing. 

c.  The  dependence  of  Q  upon  any  of  these  quantities  is  not 
linear.  Tho  data  indicate  a  linear  relationship  between  the  log 
of  Q  and  the  log  of  each  of  tho  throe  geometric  quantities.  This 
is  most  clearly  the  case  for  log  Q  and  log  e„. 
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d.  Q  falls  off  with  docroasing  accuracy,  concentration  and 
©g  about  twice  as  fast  for  lEPTUMS.  drops  as  for  drops  in  i'ARKET 
or  VARSITY.. 

e.  It  appears  froo.  Figures  1,  2  and  3  that  the  reorganization 
criteria  used,  one, hour  and  80  percent  strength  for  night  drops 
and  twenty  minutes  end  80  percent  for  daylight  drops,  were  about 
equally  difficult  to  attain  and  were  about  30  to  40  percent  above 
the  best  performance  actually  attained  in  combat.  This  might  in¬ 
dicate  that  80  or  90  minutes  and.  30  minutes,  respectively,  actually 
represented  perfection  for  the  operations  studied.  This  accords 
with  the  general  opinion  of  unit  commanders.  The  ratio  between 
absolute  day  and  night  rates  appears  to  have  been  roughly  3  to  1. 

III.  EFFECT  ON  3PUIPITTT  RECC'OTY 

27.  Reorganization  is  not  simply  a  matter  of  regaining  control  of 
personnel  although  this  is  the  first  essential  and  a  major  part  of  the 
job.  The  force  so  organized  must  have  a  sufficient  amount  of  its  arms 
and  equipment  to  accomplish  the  assigned  assault  missions.  Although 
personal  arms  and  some  items  of  equipment  are  dropped  attached  to  the 
troops,  a  groat  deal  of  equipment  was  dropped,  in  World  War  II  opera¬ 
tions,  in  separate  bundles  released  while  the  troops  were  getting  out 
of  the  airplanes.  It  is  therefore  to  bo  expected  that  the  accuracy  and 
concentration  of  the  drops  of  these  bundles  would  be  the  same  as  for  the 
troop  drops  with  which  they  are  associated.  In  this  case  it  would  bo 
expected  that  equipment  recovery 'in  an  airborne  parachute  assault  would 
bo  governed  by  drop  geometry  in  the  seme  manner  and  to  tho  same  degree 
as  is  tho  reorganization  of  troops. 

28.  Vory  little  quantitative  data  is  available  on  equipment  recovery 
in  NEPTUNE  except  that  60  percent  of  all  bundles  in  the  101st  Division 
assault  wore  not  recovered  during  the'  airborne  phase  of  the  battle. 
Estimates  from  study  of  tho  82nd  and  101st  operation  in  NEPTUNE,  support¬ 
ed  by  opinions  of  participants,  agree  in  that  less  than  10.  percent  of 
crow-served  weapons,  communications  and  b  ion  died  ammunition  appear  to 
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have  been  available  for  the  initial  ground  assaults  and  not  more  than 
40  to  50  percent  of  bundled  equipment  dropped  in  the  initial  assaults 
was  ever  recovered.  It  is  interesting  to  note  that,  of  the  forces  de¬ 
livered  by  air  on  D-day,  about  one-third  of  the  82nd  and  one-half  of 
the  101st  Airborne  Division  personnel  wore  reorganized  at  the  end  of 
D-day  and  not  more  than  about  half  of  the  total  force  dropped  was  brought 
under  centralized  control  during  the  airborne  phase  of  the  battle.  Those 
troop  reorganization  figures  compare  very  favorably  with  those  for  equip¬ 
ment  recovery  and  show  that  poor  drop  geometry  under  NEPTUHE  conditions 
made  it  about  as  difficult  to  recover  equipment  as  to  reorganize  into 
units., 

29.  Data  for  1ARKI5T,  are  much  more  complete  and  show  that,  by  the 
time  reorganization  was  completed,  from  80  to  100  percent  of  bundle  dropped 
equipment  had  been  recovered.  This  accords  well  with  the  personnel  reor¬ 
ganization  experience  in  LARICET . 

30.  It  seems  clear  that  the  controlling  factor  in-  assault  equipment 
recovery  is  drop  geometry  and  that  it  is  reasonable  to  assume  about  the  - 
same  degree  of  dependence  upon  accuracy,  concentration  and  geometric 
drop  effectiveness  as  for  reorganization  performance. 

31.  It  should  be  noted  that  this  does  not  mean  that  if  a  bad  drop 
makes  reorganization  performance  low,  say  Q  equal  to  0.2,  that  this  force 
will  bo  properly  armed  because  about  the  same  percentage  of  equipment 
bundles  will  have  been  recovered.  In  general,  such  a  force  will  be  very 
inadequately  equipped  with  crew-sdrved  weapons  or  ammunition,  and  com¬ 
munications.  (it  is  likely  that  they  mil  bo  adequately  equipped  with 
snail  arms  and  an  accompanying  basic  load  of  ammunition,  since  die 
troopers  drop  with  this  equipment  attached.)  This  arises  from  the  fact 
that  the  20  percent  recovery  is  very  unlikely  to  bo  properly  distributed 
over  all  categories  of  equipment  and  from  tho  fact  that  shortage  of  man¬ 
power  will  not  permit  tho  utilization  'of  much  equipment  that  is  located. 

It  is  therefore  likely  that  poor  drop  geometry  will  result  in  inadequate¬ 
ly  armed,  as  well  as  small  assault  forces.  Tho  0SPTUKE  experience  amply 
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demonstrates  that  this  is  particularly  true  at  night  or  in  terrain  which 
limits  ground  visibility. 

32.  Recovery  of  parachuted  resupply  appears  to  follow  the  same 
genoral  rules,  sot  forth  in  paragraph  30  above,  as  far  as  dependence 
upon  accuracy  and  concentration  is  concerned.  Detailed  and  precise 
data  arc  not  available  on  this  subject  but  it  is  clear  from  studies  of 

both  day  and  night  operations  that  accuracy  and  concentration  are  at 

> 

least  as  important  in  determining  recovery  rates  and  total  ultimate 
recovery  in  resupply  drops  as  in  determining  reorganization  performance. 
IV.  EFFECT  UPON  RATS  OF  GRCWIK  OF  ORCUiEED  FORCE 

33.  The  initial  assaults  upon  first  objectives  in  an  airborne 
operation  take  place,  in  general,  as  quickly  as  reorganization  is  com¬ 
pleted.  In  fact,  it  has  been  stated  previously  that  the  end  point  in  timo 
for  reorganization  is  determined  in  most  instances  by  the  decision  to 
start,  for  the  objective.  In  an  ideal  situation  all  troops  and  equipment 
would  bo  under  organized  control  at  this  time  and  the  strength  of  the 
airborne  force  would  remain  constant  from  this  time  on  except  for  at¬ 
trition.  In  practice,  however,  it  is  often  necessary  to  carry  out  the 
initial  assaults  with  less  than  full  strength  and  there  may  be  a  con-^ 
tinuing  growth-  of  force  for  somo  time  after  initial  reorganization.  The 
range  of  effect  of  drop  geometry  upon  the  rate  of  growth  and  upon  total 
strength  of  force  ultimately  organized  is  demonstrated  by  experience  in 
•NEPTUNE,  1./ RXET  and  VARSITY, 

34.  In  NEPTUNE  roughly  20  percent  strength  was  available  for  the 
initial  ground  assaults  and  the  assaults  were  generally  delayed  from 

one  to  several  hours  by  the  difficulty  of  securing  oven  this  small  number 
of  troops  in  organized  groups.  By  the  end  of  D-day  about  40  percent 
strength  had  beon  assembled  and  this  force  never  grow  beyond  about  50 
percent  of  strength.  The  experience  of  one  regiment,  the  505th,  which 
had  one  of  the  best  drops  in  this  operation  was  recorded  fairly  clearly 
as  follows: 
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Troops  Dropped  -  2041  E.M, 

■  164  0. 

Total  2205 

Troops  Reorganized  for  Assault  idssions: 


1st  Group 
2nd  Group 
3rd  Group 

Total 

Percent  Strength  -  44  percent,  after  2  to  4.5 
times  the  planned  time  elapse. 

Troops  under  control  on  D-day  at  H  +  1330  hrs: 

1037  E.M. 

_ 86  0. 

Total  1123  -  50  percent  of  strength 


Troops 

Time 

450 

H 

+2.3  hrs. 

180 

H 

+  2.0 

350 

H 

+  ksl 

980 

2.0  to  4 

Equipment  -  Crow  Served  'Weapons: 


In  Use  on  D-day 

Droppod  at  5/ 

at  H  +  1530  hrs 

H-hour 

31 

30-L  +  HMG's 

4 

36  -  60  mm1 s 

21 

18  -  81  mm's 

7 

54  BAR'S 

2 

8  -  57  mm  A.T, 's 

19 

109  Bazookas 

Troops  under  control  from  D  +  1  to  D  +  6 
days:  averaged  about  1400  including  land 
tail . 

On  D  +  21:  42  percent  troops  and  50  percent 
officers . 


35.  It  is  reiterated  that'  the  experience  summarized  in  the  preceding 
paragraph  was  considerably  better  than  the  average  for  P 7PTUNE.  The  ex¬ 
perience  of  most  units'  was  less  than  half  as  favorable. 

36.  In  the  1ARK3T  operation  from  80  to  100  percent  strength  was  at¬ 
tained  for  practically  all  units  within  about  one  hour  after  the  drops. 
Practically  all  troops  were  under  control  by  nightfall  of  D-day  and, 
consequently,  only  a  negligible  number  rejoined  their  units  from  this 
time  on.  Recovery  of  bundled  equipment  for  all  units  was  virtually  com¬ 
plete  by  the  time  reorganization  had  taken  place. 

37.  The  experience  of  the  two  parachute  infantry  regiments  in 


VARSITY  is  similar  to  that  outlined  for  the  I.ARKET  units  although  not 


1/  57  ram  Anti-tank  Guns  were  landed  by  Glider 
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quite  so  favorable .  Roughly  two  houjas  wore  required  to  secure  complete 
control  of  ell  men  and  equipment  dropped. 

38.  It  would  appear  that  drop  geometry  is  a  major  factor  in  con¬ 
trolling  not  only  the  initial  reorganisation  and  equipment  recovery  per¬ 
formance,  but  also  in  affecting  the  rate  of  growth  and  final  organized 
strength  of  parachuted  forces.  The  rate  of  growth  can  be  reduced  by  as 
much  as  a  factor  of  20  and  the  ultimate  organized  strength  by  a  factor 
of  2  by  differences  in  drop  geometry  experienced  between  I.ARK3T  (Day, 
open  terrain)  and  NEPTUNE  (Might,  terrain  restrictions  on  daylight  visi¬ 
bility). 

I 

V.  EFFECT  UPON  JUMP  CASUALTIES 

39.  -  The  only  discernible  effect  of  drop  geometry  upon  jump  casual¬ 
ties  is  that  a  complete  miss  of  the  DZ  area  may  result  in  troopers  land¬ 
ing  in  the  sea,  in  rivers,  on  rocks,  or  in  heavy  woods.  In  general,  the 
selection  of  DZ's  in  World  War  II  operations  was  such  that  the  terrain 
adjacent  to  DZ's  was  not  usually  much  less  favorable  for  parachute  land¬ 
ings  than  the  DZ's  themselves  with  the  exception  of  the  above  factors. 

In  the  NEPTUNE  drop  the  only  jump  casualties  which  can  bo  ascribed  to 
landing  off  the  DZ's  are  those  resulting  from  landing  either  in  a  river 
or  flooded  area  or  in  the  sea.  In  lARKET  there  is  no  discernible  case 
in  which  troops  landing  off  the  DZ  experienced  heavier  jump  casualties 
than  those  v-ho  were  dropped  correctly.  River  and  canal  hazards  existed 
but  no  one  dropped  in  them.  In  VARSITY  there  are  a  few  instances  of  in- 
accurately  dropped  troops  landing  in  heavy  woods.  The  number  is,  however 
very  small  in  proportion  to  the  total  nuriibers  dropped  inaccurately. 

VI.  SULJ.ARY 

40.  It  has  been  shown  that,  in  operations  NEPTUNE,  LARKET  and 
VARSITY,  tho  geometry  of  the  parachute  drops  was  in  goncra.l  the  dominant 
factor  controlling  reorganization  performance,  recovery  of  parachuted 
initial  equipment  and  resupply  and  rate  of  growth  and  ultimate  strength 
of  organized  forces  after  parachute  delivery.  Those  in  turn  are  the  fac¬ 
tors  vhich  determine  tho  size,  composition  and  strength  of  the  effective 
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fighting  unit  on  the  ground,  relative  to  that  with  which  it  is  planned 
to  accomplish  the  mission.  The  performance  of  the  air  forces  involved 
in  the  delivery  of  parachute  assault  units  had,  therefore,  a  marked  and 
measurable  effect  upon  the  ground  operations  in  the  airborne  assaults 
studied, 

41.  In  the  operations  studied  the  most  reliable  and  direct  dependence 
for  all  three  items,  reorganization,  equipment  recovery  and  growth  of  force 
was  that  upon  the  product  of  accuracy  and  concentration  which  has  been 
termed  geometric  drop  effectiveness.  Concentration  appears  to  have  had 

25  to  50  porcent  more  effect  than  accuracy  upon  reorganization  performance 
and  recovery  of  initial  equipment. 

42.  The  importance  of  drop  geometry  in  the  NEPTUNE  operation  (night) 
was  about  twice  as  groat  as  in  MARKET  (day). 

43.  The  differences  in  drop  geometry  observed  in  and  between  NEPTUNE 
and  MARKET  produced  the  following  range  of  effects: 

a.  Variations  in  relative  reorganization  performance  from 
0.04  to  0.7  on  a  scale  of  0  to  l,-' 

b.  Variations  in  initial  equipment  recovery  and  in  parachuted 
resupply  recovery  of  similar  magnitude  to  that  for  reorganization 
performance. 

c.  Combining  a  and  b  above,,  variations  in  initial  assault 
ground  strength,  in  numbers  of  troops,  from.  20  percent  to  100  percent 
of  planned  strength  and  from  10  percent  to  100  porcent  in  bundle 

dropped  equipment  and  weapons ,  The  accompanying  variation  in  timing  . 
of  the  initial  assault  can  be  as  high  as  a  factor  of  5. 

d.  Variations  in  rate  of  growth  of  organized  forces  as  great 
as  a  factor  of  20  and  in  ultimate  organized  strength  as  great  as  a 
factor  of  2. 

44.  No  systematic  dependence  of  jump  casualties  upon  drop  geometry 
is  indicated  by  study  of  NEPTUNE,  MARKET  or  VARSITY.  If  inaccuracies  in 
troop  drops  rosulted  in  troopers  landing- in  water  or  in  heavy  woods  the 


6/  The  criteria  used  in  the  analysis  arc  about  30  to  40  percent  above  any 
actual  combat  performance  achieved  in  the  operations  studied  and  the 
absolute  range  of  values  for  reorganization  performance  may  therefore 
be  0.06  to  1.0. 
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troopers  who  did  so  sustained  r.  high  rato  of  casualties.  In  all' other 
cases  no  effect  is  discernible.  (This  subject  is  treated  noro  fully  in 
Enclosures  C  and  D. ) 
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ENCLOSURE  C  Cf  WSEG  STAFF  STUDY  HO.  3 
FACTORS  IN  REORGANIZATION  -  EXCLUDING  DROP  GEOMETRY 

I.  INTRODUCTION 

1.  It  was  suggested  in  Enclosure  A  that,  although  drop  geometry  was 
ordinarily  the  dominant  factor  in  establishing  reorganization  performance 
in  the  World  War  II  operations  studied,  other  factors  might  also  exert  a 
degree  of  influence.  It  was  demonstrated  that  this  was  true  to  a  marked 
degree  in  certain  cases  of  reorganization  performance  which  appeared  to 

be  anomalous  with  regard  to  the  drop  geometry  experienced.  It  was  further 
suggested  that  one  or  more  of  these  factors  might  account  for  the  system- 
atlc  difference  between  NEPTUNE  and  A5ARKET  in  the  relationship  between  Q 
and  drop  geometry.  In  this  section  of  the  analysis  a  summary  is  presented 
of  such  findings  as  the  data  permit  relative  to  the  effect  upon  Q  of 
factors  other  than  drop  geometry. 

II.  ANALYSIS 

2.  Possible  factors  having  a  bearing  upon  Q  are  intelligence, planning, 
training,  leadership,  techniques  used,  combat  experience,  jump  casualties, 
size  of  units,  type  of  initial  missions,  terrain,  visibility  and  enemy 
opposition.  These  possibilities  are  examined  in  the  following  paragraphs. 

3.  INTELLIGENCE ;  Intelligence  of  enemy  strengths  and  dispositions 
and  its  effect  upon  the  general  course  of  airborne  ground  actions  is  treated 
in  Enclosure  H.  Intelligence  might  enter  the  problem  of  reorganization  in 
at  least  two  ways.  In  the  first  place,  knowledge  of  weather,  enemy  anti¬ 
aircraft  and  antii-airborne  defenses  is  the  basis  for  all  planning  and  action 
taken  to  circumvent  or  neutralize  their  effects  with  the  object  of  delivering 
the  airborne  force  intact  and  to  the  correct  objective  areas.  Drop  geometry 
experienced  is  itself  therefore  governed  in  part  by  intelligence.  This 
phase  of  airborne  operations  is  covered  in  Enclosures  I  and  J.  The  second 
way  in  which  intelligence  might  have  a  bearing  upon  Q  is  in  the  degree  to 
which,  by  aerial  photographs,  maps  and  other  techniques,  intelligence 
organizations  are  capable  of  familiarizing  airborne  forces  in  advance  with 
the  terrain  upon  which  they  will  land.  This  might  be  termed  terrain  inr- 
telligence, 
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4.  In  reorganizing  parachuted  unit 3  terrain  features  are  normally 
used  as  points  of  reference  for  orientation.  It  is  clear  therefore  that 
the  intelligence  material  supplied  during  planning  must  he  complete  and 
accurate  with  regard  to  such  items  in  the  DZ  areas.  Since  troops  may 
land  at  some  distance  from  their  intended  DZ's  it  is  also  essential  that 
they  he  furnished  -with  intelligence  material  on  the  general  operational 
area  sufficient  to  permit  orientation  on  the  ground  in  such  a  contingency. 
Finally,  since  there  will  normally  have  been  no  previous  opportunity  for 
ground  reconnaissance  of  the  terrain  they  must  traverse  in  order  to  reach 
their  reorganisation  areas,  the  troopers  must  he  furnished  such  information 
hy  intelligence  sources, in  advance  of  their  drop, 

5.  In  most  instances  in  the  operations  studied  it  is  not  possible 
to  detect  any  difficulty  in  reorganization  which  can  he  ascribed  directly 
to  inadequate  terrain  intelligence.  There  is,  however,  one  classical  case 
in  tfeKCONB  with  regard  to  the  508th  Regiment  and  the  Kerderet  River,  The 
Merderet  River  valley  was  photographed  repeatedly  and  it  was  determined 
that  it  would  offer  no  great  obstacle  to  ground  movement.  In  actual  fact 
much  of  the  valley  was  flooded  to  a  depth  of  several  feet  and  caused  not 
only  about  36  dr ownings  among  troops  dropped  in  it  but  great  difficulty  in 
the  ultimate  reorganization  of  the  fighting  units  dropped  in  and  around  the 
area.  The  drop  geometry -experienced  by  this- unit  was,  however,  so  poor 

as  to  mask  much  of  the  effect  of  lack  of  knowledge  of  the  terrain, 

6.  It  can  only  be  said  in  summary  that  although  terrain  intelligence 
is  important  to  reorganization  it  is  not  possible  to  determine  from  World 
War  II  any  quantitative  scale  upon  which  its  effects  might  be  shown*  In 
general,  terrain  intelligence  appears  to  have  been  adequate  for  the  purpose, 

7.  PLANNUE,  TRAINING,  LEADERSHIP,  REORGANIZATION  TECHNIQUES* 

Available  data  does  not  permit  detailed,  quantitative  analysis  of  the  effects 
upon  reorganization  performance  produced  by  those  items.  Such  evidence  as 
there  is  in  the  records  of  operations  studied  indicates  only  that,  generally 
speaking,  in  World  War  II  operations  all  units  had  about  the  same  training, 
used  reorganization  techniques  very  comparable  in  effectiveness  -  capable 
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of  coping  with  all  but  Very  poor  drop  gedtoetry,  enjoyed  leadership  comparable 
in  respect  to  the  qualities  required  in  reorganization  and  operated  under 
very  similar  plans  for  reorganizing  into  effective  combat  units. 

8,  There  are,  however,  despite  this  general  lack  of  quantitative  evi¬ 
dence,  one  or  two  indications  of  the  degree  to  which  the  type  of  factor  under 
discussion  may  alter. Q.  As  indicated  in  paragraphs  22,  23  and  24  of  Enclo¬ 
sure  A,  dealing  with  drop  geometry,  leadership  can  produce  an  effect  as  large 
as  a  factor  of  two,  that  is,  of  the  same  order  of  magnitude  as  appears  to 
exist  between  day  and  night  reorganizations. 

9,  It  can  only  be  concluded  that  these  factors  are  of  importance  and 
one  of  them,  leadership,  can  influence  reorganization  performance  by  a 
factor  of  two.  The  apparent  reason  that  little  evidence  is  available  upon 
the  range  of  quantitative'  effects  produced  is  that  as  far  as  reorganization 
performance  is  concerned,  the  necessary  qualifications  in  these  respects 
were  present  in  practically  uniform  degree  in  the  units  and  operations 
studied. 

If.  COMBAT  EXPERIENCE:  Referring  to  Figures  1  and  2  in  Enclosure  B, 
it  will  be  noted  that  there  is  a  greater  spread  of  performance  data  for  the 
units  of  the  101st  Airborne  Division  in  NEPTUNE  than  for  units  of  the  82nd. 
Detailed  study  of  the  records  upon  which  these  data  are  based  suggests  that 
this  variation  in  performance  was  due  more  to  lack  of  combat^  experience  of 
the  101st  versus  the  82nd  than  to  anything  else#  This  same  factor,  it  may 
bo  speculated,  may  also  have  been  an  underlying  reason  for  the  difference  in 
attitude  toward  the  importance  of  speed  in  reorganizing  which  is  evident  in 
MARKET  for  two  regiments  of  the  101st  Airborne  Division,  as-  compared  to  the 
other  regiments  participating  in  the  assault.  General  study  of  the  U»S«  17th 
Airborne  Division  performance  in  VARSITJf,  its  first  combat  drop,  indicates 
that  lack  of  combat  experience  affected  reorganization  performance  adversely 
to  some  degree  in  that  greater  reliance  seems  to  have  been  placed  upon  re or-, 
ganization  of  troops  and  equipment  at  the  exact  briefed  location  than  was 
required  in  view  of  the  circumstances.  Many  units  were  dropped  with  excellent 
concentration  but  poor  accuracy.  Instead  of  reorganizing  where  they  were 
and  proceeding  directly  to  assigned  or  to  the  nearest  major  initial  objectives, 
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such  units  in  many  instances  elected  to  travel  to  their  briefed  reorgani¬ 
zation  areas  before  considering  themselves  organized  for  the  initial 
assaults*  It  is  difficult  if  npt  impossible  to  quantify  thi3  experience 
with  any  accuracy  but  a  constrasting  one  can  be  described  to  illustrate 
the  point.  In  MARKET  ,  the  Second  Battalion,  505th  Regiment,  was  landed  in 
error,  well  concentrated,  but  on  the  wrong  DZ  two  to  three  thousand  yards 
away  from  the  correct  one.  This  unit  had  had  a  great  deal  of  combat  ex¬ 
perience,  Instead  of  the  troopers*  attempting  to  reach  the  briefed  area 
before  reorganizing,  the  unit  reorganized  where  it  was  under  enemy  fire 
and  proceeded  to  the  attach  without  confusion,  fart  of  the  reason  for  this 
type  of  performance  is  undoubtedly  excellent  leadership,  but  the  major 
factor  is  believed  to  be  combat  experience. 

11,  Combat  experience  appears,  in  general,  to  be  of  considerable 
benefit  in  assisting  reorganization  under  difficult  conditions.  There  is 
no  evidence  that  it  is  particularly  important  in  good  drops.  Data  are  not 
available  in  sufficient  detail  to  permit  quantitative  assessment  of  its 
importance, 

12,  JUMP  CAS  HALT  IESt.  It  has  been  demonstrated  that  leadership  is 
important  during  reorganization.  It  follows  that  should  sufficient  jump 
casualties  occur  as  to  impair  or  remove  leadership,  reorganization  perfor¬ 
mance,  would  suffer.  No  case  in  ’which  this  occurred  has  come  to  light  in 
the  operations  studied  with  regard  to  jump  casualties,  including  Corregidor, 
In  that  operation  jump  casualties  were  more  than  twice  as  high  as  in  any 
other  studied,  11,2  per  cent,  because  of  the  hard  and  rough  terrain  of  the  • 
DZ*s  but  this  appears  to  have  had  no  significant  effect  upon  any  subsequent 
part  of  the  operation  of  the  airborne  unit  involved,  When  it  is  considered 
that  all  officers  in  a  parachute  unit  were  trained  to  operate  independently 
or  to  take  over  in  the  absence  of  superiors  it  is  clear  that  even  severe 
jump  casualties  would  be  unlikely  to  jeopardize  reorganization  performance 
very  seriously,"  There  is  no  evidence  from  any  World  War  II  -  operations  that 
jump  casualties  were  ever  responsible  for  poor  reorganization  performance, 

13,  SIZE  OF  UNITS:  Records  from  NEPTUNE ,  MARKET  and  VARSITY  indicate, 
generally,  that  the  smaller  the  unit  the  more  rapid  is  the  reorganization, 
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This  is  what  would  be  expected.  In  a  good  drop,  in  daylight,  in  open 
terrain,  combat  experience  indicated  that  a  company  could  reorganize  in 
roughly  2©  minutes,  a  battalion  ifa  about  30  minutes  and  a  regiment  in 
about  45  minutes.  The  delays  in  going  from  companies  to  battalions  to 
regiments  are  largely  duo  to  the  necessity  for  more  elaborate  communi¬ 
cations  to  be  set  up  and  more  messages  to  bo  sent  and  received.  In 
practioe  night  drops  and  in  the  night  drop  behind  friendly  lines  at 
Salerno,  the  evidence  is  that  the  battalion  times  should  be  doubled  for 
night  operations  in  open  terrain  and  with  perfect  drops  behind  friendly 
lines,  and  trebled  if  the  drops  are  behind  enemy  lines, 

14,  General  examination  of  the  three  operations  mentioned  demon¬ 
strates  that  some  delay  may  be  caused  by  overlapping  of  units  on  the  sane 
DZ«  Battalions  dropped  separately  were  usually  able  to  reorganize  some¬ 
what  more  quickly  than  those  dropped  on  a  regimental  DZ  with  other  units. 
No  precise  quantitative  data  is  available  on  this  but  it  is  reasonable  to 
suppose  that  it  is  a  reliable  generality  since  there  would  be  much  less 
confusion  on  the  DZ  in  the  case  of  units  dropped  singly* 

23381  0F  INITIAL  MISSlQNi  There  is  qualitative  evidence  that,  in 
some  cases,  units  whose  initial  mission  was  to  act  in  a  reserve  capacity 
tended  to  reorganize  at  a  slightly  slower  rate  than  those  which  had  a 
definite  objective  to  take  immediately.  The  tendency  appeared  to  influ¬ 
ence  reorganization  only  when  there  was  no  enemy  opposition  on  the  actual 
DZ's.  This  would  seen  to  be  a  natural  tendency  and  'is  probably  real  al¬ 
though  in  no  case  studied  was  the  effect  significantly  large, 

AND  VISIBILITY:  These  two  items  are  considered  together 
since  their  effects  upon  reorganization  are  difficult  to  treat  separately, 
Uuth  regard  to  visibility  alone,  it  has  been  demonstrated  in  the  preceding 
section  of  this  analysis  that  the  difference  in  reorganization  time  between 
daylight  and  night  for  the  same  percentage  of  strenth  reorganized  is  a 
factor  of  about  three,  that  is,  it  takes  about  three  times  as  long  at  night. 
This  applies  to  a  perfect  drop  in  open  terrain  in  both  cases.  It  has  also 
been  demonstrated  that  Q  falls  off  roughly  twice  as  rapidly  with  decreasing 
a,  o  or  eg  for  NEPTUNE  as  for  MARKET  ,  While  it  is  true  that  NEPTUNE  was  a 
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night  operation  and  MARKET  was  c&rfied  out  in  daylight,  it  is  also  true 
that  the  terrain  in  NEPTUNE  was  very  different  from  that  in  MARKET.  It 
would  consequently  be  possible  for  part  of  the  difference  in  the  dependence 
of  Q  upon  drop  geometry  between  NEPTUNE  and  MARKET  to  be  due  to  terrain 
effects. 

17,  Unfortunately  the  drops  in  NEPTUNE  were  so  poor  and  those  in 
MARKET  so  good  that  direct  comparisons  of  Q  values  in  one  operation  with 
those  in  the  other  for  the  same  drop  geometry  are  restricted  to  the  upper 
end  of  the  NEPTUNE  curve  and  the  lower  end  of  the  MARKET  one.  If  this  is 
done  on  the  curves  bd  and  fh  on  Figure  3  of  Enclosure  B  it  will  be  seen 
that  at  eg  a  0,3,  Q  is  0,47  on  the  MARKET  curve  and  about  0.26  on  the 
NEPTUNE  curve,  a  difference  of  about  a  factor  of  two.  When  it  is  remem- 
bered  that  the  reorganization  performance  criteria  upon  which  these  curves 
are  based  allow  one  hour  at  night  and  20  minutes  in  daylight  for  80  per 
cent  reorganized  strength  it  is  apparent  that  reorganization  proceeded 
in  MARKET  at  roughly  6  times  the  absolute  rate  in  NEPTUNE  for  an  eg  of 
about  0,3.  For  perfect  drops,  eg  «  1,  on  the  bases  used  for  these  curves, 
the  ratio  between  absolute  day  and  night  rates  would  have  been  3.  It  'will 
be  seen  that  the  straight  line  extension  of  the  NEPTUNE  curve,  dg  on 
Figures  1,  2  and  3,  does  in  faot  meet  the  MARKET  curve  at  almost  exactly 
the  same  point  in  each  case,  eg  -  T  at  Q  -  0.7,  approximately.  This  would 
indicate  that  the  actual  ratio  of  NEPTUNE  and  MARKET  Q!s  at  eg  s  1  was  3. 
The  plotted  NEPTUNE  curve  bd  appears,  therefore,  to  follow  "open  terrain" 
laws.  It  would  appear  from  this  that  the  hedgerow  terrain  in  NEPTUNE  did 
not  contribute  to  a  significant  degree  to  the  delaying  effect  introduced 
by  its  being  a  night  reorganization  and  that  the  2  to  1  rate  of  decrease 
of  Q  with  eg  was  a  function  of  illumination  only.  It  should  be  noted  that 
this  argument  is  based  upon  an  extrapolation  of  curves.  Such  evidence 
as  is  available  indicates  that  the  straight-line  extrapolation  used  is 
probably  valid.  There  are,  however,  insufficient  data  to  demonstrate  con¬ 
clusively  that  this  is  so. 
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18*  It  nay  be  profitable  at  this  point  to  examine  the  matter  of 
terrain  and  visibility  somewhat  theoretically  to  discover  whether1  any 
reasonable  relationships  can  be  deduced  which  might  shed  light  on  the 
problem.  The  effects  of  terrain  in  any  type  of  military  operation  can 
be  considered  to  be  three  in  number.  Terrain  nay  limit  visibility  simply 
by  imposing  obstacles  to  the  line  of  sight  or  by  reducing  contrast  between 
an  object  and  its  background.  It  may  also  afford  protection  in  the  form  of 
obstacles  to  missiles*  It  may  provide  friction  in  the  form  of  obstacles 
to  movement.  Visibility  in  the  open  is  governed  by  the  amount  of  illumi- 
nation  present  but  it  is  apparent  that  this  may  be  restricted  by  terrain 
regardless  of  the  amount  of  illumination.  It  is  equally  clear  that  if  the 
illumination  is  poor  enough,  visibility  will  bo  limited  by  it  and  not  by 
any  aspect  of  terrain, 

19.  Reorganization  of  troops  depended  a  great  deal  in  World  War  II 
upon  their  being  able  to  see  and  recognize  orientation  points  or  signals 
and  each  other.  It  also  depends  ratewise  to  some  extent  on  speed  of  move¬ 
ment,  While  speed  of  foot  travel  is  linked  to  the  friction  aspects  of 
terrain  it  is  also  governed  a  great  deal,  whatever  the  terrain,  by  illumi¬ 
nation,  one  aspects  of  visibility,  FM-101-30  shows  a  reduction  in  cross 
country  route  march  speed  in  going  from  day  to  night  illumination  of  33  per 
cent*  It  should  also  be  noted  that  although  reorganization  requires  foot 
travel,  particularly  in  had  drops,  much  of  the  time  Involved  in  reorgani¬ 
zation  is  spent  in  searching  for,  collecting,  removing  from  bundles  and 
sorting  out  equipment  and  in  sorting  out  personnel.  Hence  speed  of  travel 
alone  does  not  control  reorganization  performance  directly  in  any  case.  It 
can  be  seen  that  degree  of  illumination  might  therefore,  even  on  theoretical 
grounds,  affect  reorganization  to  a  proportionately  much  greater  degree  than 
the  friction  aspects  of  the  terrain, 

20,  Examination  of  NEPTUNE  indicates  that  the  illumination  on  the 
ground  during  the  first  two  and  one-half  to  throe  and  one-half  hours  after 
the  drop  was  poor  enough  to  restrict  recognition  visibility  for  troops  to 
less  than  the  distance  between  hedgerows.  Terrain  was  accordingly  not  the 
primary  limit  on  recognition  visibility.  It  did  In  some  cases  restrict 
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the  distance  at  which  visual  orientation  signals ,  such  as  lights,  could  be 
seen  although  this  was  not  true  for  flare  signals. 

21.  Although  the  difficulty  of  movement  in  hedgerow  country  has  been 
greatly  emphasized, two  factors  of  travel  in  this  type  of  terrain  were  that 
it  also  afforded  considerable  protection  and  was  difficult  to  traverse  to 
a  far  greater  degree. for  vehicles  than  for  foot  troops,  A  reorganizing 
parachute  unit  is  largely  traveling  on  foot  and  in  NEPTUNE,  little  organized 
opposition  was  met  at  this  stage  of  the  operation.  It  may  be  significant 
that  those  troops  \?ho  landed  in  the  swampy  and  flooded  areas  near  the 
Merderet  appear  to  have  had  considerably  more  trouble  with  regard  to  move¬ 
ment  than  did  those  who  landed  in  relatively  firm  hedgerow  areas. 

22.  The  foregoing  examination  leads  to  the  conclusion  that  terrain  was 
not  a  major  factor  in  restricting  the  rate  of  reorganization  in  the  night 
reorganization  in  NEPTUNE  insofar  as  restriction  to  movement  was  concerned. 
It  an nears  that  illumination  determined  visibility  and  that  this  was  the 
prime  factor  in  determining  the  type  of  dependency  of  Q  upon  drop  geometry 
exhibited  in  this  operation.  It  is  probable  that  the  terrain  limitation  - 
on  visibility  of  signals  exhibits  so  little  effect  because  so  few  visual 
aids  could  be  found  and  used  after  the  drop.  It  is  important  to  note  that 
both  the  analytical  and  the  operational  examination  made  here  are  based 
upon  the  operation  as  it  actually  occurred.  It  is  possible  that  if -the  drop 

geometry  had  been  better  than  it  was  the  effect  of  terrain  might  have  been 

/ 

evident , 

23.  It  is  worth  noting  that  if  NEPTUNE  had  been  a.  daylight  operation 
the  terrain  would  in  many  instances  have  limited  ground  visibility  for 
recognition  purposes  to  the  distance  between  between  hedgerows.  Although 
it  would  have  been  possible  for  many  of  the  troops  to  have  oriented  them¬ 
selves  on  prominent  or  high  features,  both  before  and  after  the  drop,  it  is 
probable  that  lack  of  ground  visibility  would  have  reduced  the  reorganization 
rates  to  values  below  those  which  would  be  predicted  from  the  MARKET  curves 
in  Figures  1,  2  and  3,  Unfortunately  it  is  not  possible  to  determine  quan¬ 
titatively,  from  study  of  any  World  War  II  operation,  the  reduction  to  be 
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expected.  The  effect  ot  terrain  reduction  in  visibility  may  be  shown 
qualitatively  to  some  extent  by  the  slow  rate  of  growth  of  organized 
forces  after  daylight  on  D-day, 

24.  ENEMY  OPPOSITION;  A  certain  amount  of  quantitative  information 
on  the  effect  of  enemy  opposition  on  Q  is  available  from  records  of  the 
MARKET  operation.  Study  of  VARSITY  also  sheds  some  light  on  this  point  in 
a  qualitative  way.  In  NEPTUNE  other  factors  enter  to  such  an  extent  as  to 
mask  any  effects  which  enemy  opposition  on  the  DZ's  might  have  had  and  all 
that  study  of  this  operation  can  reveal  is  that  fact,  that  enemy  opposition 
on  the  actual  drop  areas  had  negligible  effect  on  reorganization  rate  com¬ 
pared  to  other  factors, 

25,  In  MARKET  the  101st  Airborne  Division  recorded  little  or  no  enemy 
opposition  on  its  DZ’s  but  fairly  detailed  data  exist  on  the  reorganization 
performance  of  27  companies  of  the  three  regiments  in  the  82d  Airborne 
Division,  some  of  which  did  have  opposition,  Of  these  companies  18  reported 
no  opposition  on  the  DZ's  during  reorganization  and  9  reported  "light  oppo¬ 
sition,  "  This  term  covers  enemy  security  and  anti-aircraft  detachments 
armed  with  rifles,  machine  guns  and  2Qram  anti-aircraft  guns  installed  in 
towers.  In  one  or  two  cases,  light  mortar  fire  was  also  reported.  In 
Table  I  below,  the  experience  of  -  those  27  units  is  set  forth. 

TABLE  I 

EFFECT  UPON. Q  OF  ENEMY  OPPOSITION 
ON  DZ  >S  -  27-.C0MP  ANTES  IN  MARKET 


Regiment 

Regimental 

_ °g . 

No  Opposition 
No,  of  Co. '  s 

Light  OoDOsition 
No,  of  Co. *s  Q  l 

505th 

0.80 

6 

0,65 

3 

0.94 

508th 

0,77 

4 

0.60 

5 

0.61 

504th 

0,58 

8 

0.49 

1 

0,53 

18 

9 

6/ 

The  mean  of  the  Q's  given  here  does  not  agree  exactly  with  those  giyen 
for  larger  units,  such  as  battalions  or  regiments,  because  of  extra  time 
allowed  larger  units  to  organize  headquarters  and  attached  supporting 
units  and  set  up  internal  communications. 
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26,  From  Table  I  it  ife  clear  that  in  every  case  those  companies 
which  experienced  light  enCniy  Opposition  on  the  BZ 1  s  reorganized  at  a 
highet  rate  than  those  which  did  not.  The  limited  range  of  circumstances 
met  in  MARKET  must  be  kept  in  mind.  It  is  supposed,  for  example,  that  if 
drop  geometry  were  sufficiently  poor,  particularly  with  respect  to  con- 
centration,  enemy  opposition  on  the  landing  area  would  have  a  severe 
deleterious  effect  upon  Q,  MARKET  did  not  include  drops  sufficiently 
scattered  to  illustrate  or  to  quantify  reliably  the  point  at  which  this 
might  occur.  The  slight  evidence  that  does  exist,  as  shown  in  Table  II 
would  indicate  that,  in  MARKET,  in  good  visibility,  light  opposition  on 
the  DZ  might  begin  to  produce  a  deleterious  effect  on  Q  for  a  drop  with 
an  eg  of  about  0,5  with  concentration  below  about  0,6,  In  Table  II  the 
505th  and  508th  regiments  are  lumped  together  since  their  drop  geometry 
was  practically  the  same. 


TABLE  II 


VARIATION  WITH.  DROP  GEOMETRY  OF  EFFECT  ON  0 
OF  OPPOSITION  ON  DZ»S 

Per  Cent 

Regiment  Regimental  e„  tig?  Ch^Q  ^ 

505th 
+  50 8th 

504th 


0.80 

0,58 


10 

8 


0.62 

0.49 


8 

1 


0,77 

0.53 


t  24 
+  8 


27.  In  VARSITY  there  was  considerable  opposition  on  many  of  the  DZ’s* 
It  was  in  general  of  a  heavier  weight  than  that  described  above  in  MARKET 
and  consisted  mainly  of  artillery  and  anti-aircraft  units  in  the  immediate 
rear  of  the  German  84th  Division  defending  a  segment  of  the  Rhine,  General 
study  of  this  operation  indicates  that  the  amount  of  immediate  enemy  oppo¬ 
sition  experienced  in  this  operation  had  no. serious  delaying  effects  on 
reorganization.  The  chief  result  seems  to  have  been  a  slight  delay  In  de¬ 
parting  for  primary  initial  objectives,  by  which  time  much  of  the  opposition 
to  the  entire  operation  had  been  successfully  eradicated.  It  should  be 
noted  that  drop  concentration  was  generally  very  high  in  VARSITY,  even  when 
accuracy  was  low. 
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28.  In  summary,  there  no  evidence  that  enemy  opposition  on  DZ!s 
prevented  or  delayed  reorganization  to  a  significant  degree  in  the  World 
War  II  operations  studied.  There  is  some  evidence  that  light  opposition 
may  even  have  improved  Q  when  drop  geometry  was  reasonably  good, 

III*  SUMMARY 

29,  Factors  other  than  drop  geometry  which  might  influence  reorgani¬ 
zation  performance  have  been  examined  insofar  as  this  has  been  possible  by 
study  of  available  data  recorded  on  NEPTUNE ,  MARKET  and  VARSITY,  It  has 
been  concluded  thatj 

a.  Terrain  intelligence,  planning,  training,  leadership  and 
reorganization  techniques  used  were  important  in  influencing  Q  but 
available  World  War  II  data  does  not  permit  reliable  quantification 
of  their  effects.  Such  evidence  as  there  is  indicates  that  differ¬ 
ences  in  leadership  may  introduce  a  factor  of  2  in  reorganization 
performance.  In  general,  in  the  World  War  TI  operations  studied  the 
necessary  qualifications,  as  far  as  affecting  Q'  is  concerned,  in 
respect  to  these  five  items  appear  to  have  been  present  in  all  units 
in  practically  uniform  degree, 

b.  Combat  experience  appears  to  be  of  considerable  benefit  In 
assisting  reorganization  under  difficult  conditions.  There  is  no 
evidence  that  it  is  particularly  important  in  good  drops.  Data  are 
not  available  in  sufficient  detail  to  permit  quantitative  assessment 
of  its  importance. 

c.  Jump  casualties  appear  to  have  had  no  effect  upon  reorgani¬ 
zation  performance  in  the  operations  studied.  These  operations  include 
Corregidor  in  which  jump  casualties  were  more  than  twice  as  high  as 

in  any  other  operation  studied-,  11,2  per  cent, 

d.  Size  of  unit  does  affect  Q  in  an  inverse  manner,-  as  would  be 
expected.  Perfect  reorganization  in  daylight  in  open  terrain  and  with 
an  ideal  drop  would  be  characterized  for  World  1f'ar  II  combat  .operations 
by  80  per  cent  organized  strength  under  headquarters  control  in  about 

20  minutes  for  a  company,  30  minutes  for  a  battalion  and  about 45  minutes 
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for  a  regiment,  Theife  some  qualitative  evidence  that  a  unit  can 
reorganize  faster  when  dropped  alone  than  when  dropped  on  a  DZ  with 
other  units, 

e.  Type  of  initial  mission  may  have  a  slight  effect  on  Q,  A 
unit  which  Is  to  go  into  reserve- may  reorganize  slightly  slovrer,  in 
the  absence  of  enemy  opposition,  than  one  whose  initial  mission  is 
the  immediate  seizure  of  a  physical  objective, 

f.  Terrain  and  visibility  are  considered  together.  The  primary 
way  in  which  terrain  alone  may  affect  Q  is  by  restricting  visibility 
rather  than  by  restricting  movement.  When  visibility  was  limited 
primarily  by  illumination,  rather  than  by  terrain,  there  was  no  ob¬ 
servable  influence  of  terrain  on  Q.  Change  in  illumination  from  day¬ 
light  to  night  appears  to  have  decreased  absolute  reorganization  rate 
by  a  factor  of  about  3  for  good  drops  and  relative  Q  falls  off  roughly 
twice  as  fast  with  decreasing  geometric  drop  effectiveness  at  night 

as  in  daylight, 

£•  Enemy  opposition  on  the  DZ  experienced  in  NEPTUNE,  MARKET  and 
VARSITY  does  not  appear  to  have  had  an  adverse  effect  upon  Q,  In  fact, 
such  quantitative  evidence  as  there  is  from  MARKET  would  indicate  that, 
at  least  for  good  drops  in  daylight,  light  opposition  on  the  DZ  may 
actually  improve  reorganization  performance. 
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ENCLOSURE  D  OP  WSEG  STAFF  STUDY  NO.  3 
LOCATION  OF  DROP  ZONES  -AFP  LAMPING  ZONES 

1 •  introduction 

1.  It  is  the  purpose  of  this  section  of  the  analysis  to  determine 
from  r.n  oxasdnation  of  World  ".Tor  II  records  what  effect  the  locutions  of 
DZ's  end  LZ's  with  rospoct  to  initial  objectives  had  in  the  operations 
studied  and,  if  possible,  to  discover  the  generally  most  favorable  loca¬ 
tions  with  respect  to  objectives, 

2.  In  any  type  of  assault  the  immediate  purpose  is  to  move  in  the 
shortest  possible  time  from  some  starting  point  to  some  objective  and 
seize  it.  Anything  which  occurs  between  the  starting  point  and  seizure 

of  the  ob j octlvc  to  cause  delay  must  be  r Ogarded  as  an  obstacle .  In  general 
in  the  Thole  progress  of  the  art  of  offensive  war,  the  purpose  of  every 
innovation  has  boon  to  increase  the  ovor-all  rate  of  movement  of  armed 
forces  -by  reducing  the  effects  of  all  obstacles,  including  enemy  opposi¬ 
tion,  to  values  as  near  zero  as  possible. 

3.  Applying  those  criteria  to  an  airborne  operation,  it  would  seem 
that  the  ideal  to  be  aimed  at  in  the  troop  delivery  phase  is  the  movement 
by  air  of  organized,  controlled,  effective  fighting  units,  properly  de¬ 
ployed  for  action,  directly  to  the  objectives  to  bo  seized.  The  rate  of 
movement  of  the  force  to  the  objectives  would  then  be  governed  only  by 
the  speed  limitations  of  the  troop  carrying  aircraft.  No  time  would  be 
lost  in  reorganizing,  moving  to  the  objective,  or  in  deploying  to  take  it. 
The  only  remaining  obstacles  would  be  the  enemy  at  the  objectives  and  the 
physical  nature  of  the  objectivos  themselves.  It  was  only  in  exceptional 
cases,  usually  involving  small  forces,  that  it  was  possible  to  deliver 
troops  organized,  controlled  and  deployed  in  this  manner  in  World  War  II. 

It  is  also  obvious  that  it  would  not  usually  be  physically  practicable  to 
deliver  forces  of  the  proper  size  and  typo  directly  on  oach  and  every 
objective  in  ?n  airborne  operation,  regardless  of  considerations  of 
organization  and  deployment.  Furthermore,  from  the  point  of  view  of 
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the  air  side  of  an  airborne  opohation,  the  degree  of  feasibility  of  its 
tr.sk  end  the  cheapness  with  whidh  it  can  be  performed  vary,  in  an  inverse 
manner,  with  the  following  considerations, 

a.  Number  of  flak  areas  to  be  avoided  in  laying  out  troop 
carrier  routes, 

b.  Number  of  air  routes  along  which  flak  must  be  neutralized 
or  destroyed, 

c.  Number  of  troop  carrier  streams  to  be  flown  and  protected 
from  enemy  air  action, 

d.  Size  of  immediate  battle  area  in  vtiich  enemy  is  to  be 
isolated  and  attacked,  and 

e.  Numbers  of  drop  and  landing  zonos  to  be  located  and 
accurately  hit  with  troops  and  equipment, 

4.  The  necessary  compromises  between  the  ideal  sought  and  the 
possiblo  and  practicable  moans  results  in  the  necessity  for  the  use  of 
DZ's  and  LZ's  which  may  not  coincide  vith  the  objectives, 

5.  The  purpose  of  the  foregoing  paragraphs  is  to  show  clearly 
that  DZ's  and  LZ's  are  not  necessarily  ends  in  themselves  but  may 
actually  bo  intermediate  stops  introduced  into  an  airborne  operation 

by  limitations  imposed  by  the  moans  available.  They  do,  in  fact,  become 
the  ultimate  target  for  the  air  delivery  phase,  but  their  locations  with 
respect  to  objectives  may  impose  time  delays  on  the  troops  delivered  on 
the  ground  in  comparison  to  the  theoretical  ideal  delivery  to  the  bbjectives. 
Tho  question  to  be  answered  is  where  daould  they  be.  located  for  optimum 
results  under  practical  conditions. 

H .  FACTORS  INVOLVED  OTHER  THAN  PECXILITY  TO  OBJECTIVES 

6.  In  T7orld  "Jar  II  operations  several  considerations  other  than 
proximity  to  objectives  were  involved  in  the  selection  of  DZ's  and  LZ's. 

These  factors  and  tho  results  of  the  selections  made  are  treated  in  the 
following  paragraphs  to  the  extent  that  available  data  permit, 

7*  JUMP  CASUALTIES  t  This  factor  was  often  given  careful  considera¬ 
tion  in  DZ  selection  in  Lor  Id  'Jar  II,  Examination  of  available  data 
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indicates  that  it  was  generally  not  necessary  to  select  DZ's  on  this 
basis.  Table  I  below  shows  jump  casualty  experience  in  NEPTUNE,  MARKET  -  and 


Corrogidor. 

TABLE  I 

1/ 

JUI.jp  CASUALTIES 

Percent  D-day 

Operation 

Unit 

Jump  Casualties 

82nd  A/B  Div. 

2/ 

NEPTUNE 

4.24 

101st  "  » 

2.40 

MARKET 

82nd  A/B  Div. 

1.70 

101st  »  " 

1.56 

1/ 

Corrogidor 

503rd  PIR 

11,2 

8.  In  considering  these  values  it  is  well  to  remember  that  in  the 
first  place,  despite  the  care  with  which  the  drop  zones  are  selected, 
unless  the  troop  carrier  delivery  is  of  a  high  order  of  accuracy,  the 
casualty  rate  on  landing  may  bo  unaffected.  In  NEPTUNE,  for  example, 
it  may  safely  be  said  that  the  paratroopers  experienced  a  complete 
sampling  of  tho  Normandy  terrain. 

9.  Tabic  II  shows  tho  degree  of  variation  in  jump  casualties  with 
accuracy  for  NEPTUNE  v  MARKET  and  Corrogidor. 

TABLE  II 

VARIATION  IN  JUMP  CASUALTIES' 7 ITH  ACCURACY 


Operation 

Unit 

a 

Percent  P~day 
Junp  Casualties 

NEPTUNE 

82nd  A/B.  Division 

0.32 

4.24 

101st  "  » 

0.33 

2.4.0 

MARKET 

504th  PIR,  82nd  A/B  Div. 

0.86 

2,70 

505th  "  "  »  " 

0.99 

lr  39 

500th  "  «  "  " 

0.89 

1.15 

501st  "  101st."  " 

0.40 

1.53 

502nd  "  "  "  " 

1,00 

1.96 

506th  "  "  "  « 

1.00 

1.33 

Corrogidor 

503rd  Independent  Parachute 
Regiment  (-  1  Bn) 

1.00 

11.20 

1/  No  data  arc  available  for  the  17th  A/B  Div.  in  VARSITY  but  jump  casual¬ 
ties  are  believed  to  havo  boon  small,  of  tho  order  of  those  in  MARKET^ 
because  total  D-day  casualties  wore  only  7.3  percent. 

2/  There  were  36  known  drownings,  13.3  percent  of  tho  total,  in  the  Lor- 
deret  flooded  area  in  this  drop. 

3/  There  wore  9  men  who  had  missed  the  rock  completely  and  were  evacuated 
by  beat  later. 
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It  is  apparent  that  those  troopers  who  -landed  accurr tcly  on  the  DCs 
suffered  about  us  many  casualties  a-s  those  who  did  net  end  no  gunorrl 
trend  with  accuracy  existed.  Troopers  vho  Landed  in  voter,  in  dense 
weeds  or  in  rocks  suffered  high  .iuiap  casualties  but  otherwise  none  of 
tho  terrain  in  the  operational  area  appears  to  have  produced  higher 
casualties  than  the  DCs  selected. 

10,  It  is  apparent  frore  Tables  1  and  II  that  jump  casur  Itios 
v.'oro,  in  any  event,  too  low  to  bo  of  any  serious  consoouonco,  except 
possibly  for  Cerrogidor*  Even  in  that  case,  although  junp  casualties 
were  nearly  three  tines  as  high  as  in  any  other  airborne  operation  on 
which  date,  wore  recorded,  they  wore  considered  acceptable  for  this 
operation.  Jump  casualties  wore  expected  to  be  20  percent  but  it  v:as 
considered  that  the  gains  to  bo  expected  from  vortical  envelopment 
were  worth  that. 

11,  Examination  of  jump  casualty  data  from  the  World  War  II 
operations  studied  indicates  that  DZ  location  had  no  measurable  effect 
on  drop  casualties.  It  is  rise  indicated  that  in  no  case  studied  wore 
drop  casualties  experienced  a  significant  factor  in  subsequent  perform¬ 
ance,  The  significant  point  hero  is  that  in  nest  cases  tho  terrain 
surrounding  a  DZ  did  not  differ  much  from  the  DZ  itself.  It  is  true 
that  if  tho  DZ  is  a  very  small  island  or  a  restricted  valley  in 
rugged  mountains,  Kissing  it  would  cause  high  drop  casualties. 

Such  operations  were  rare  in  "Jdrld  War  II  and  ray,  it  is  censidorad, 
be  treated  as  special  cases. 

12,  LADDiri  CASUALTIES :  It  requires  little  analysis  to  discover 
that  gliders  arc  much  more  sensitive  to  the  terrain  on  which  they  land 
than  are  parachutists.  Table  III  below  shows  the  extent  to  which  this 
is  true. 

table  hi 

GLIDER  LAUDING  CASUALTIES  vs.  JUMP  CASUALTIES 

Percent  Glider  Percent 


Operation 

Unit 

Land  in;-  Casualties 

Jump  Casur 

NEPTUNE 

02nd  A/3,Div. 

10,60 

4,24 

101st  «  " 

10.10 

2.40 

MARKET 

82nd  ;i  » 

1 . 26 

1,70 

101st  «»  •’ 

1.36 

1 . 56 
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13.  In  NFPTUNE  there  were  very  few  fields  in  the  Cotontin  Peninsula 
largo  enough  to  permit  large  numbers  of  gliders  to  land  safely.  In  MARKET 
they  could  land  Safely  almost  anywhere.  Although  it  is  possible  that  the 
gains  to  be  realized  may  at  times  Justify  the  risk  of  high  landing  casual¬ 
ties,  in  general,  it  is  ovidont  that  lending  casualties  nay  be  a  factor 

to  be  considered  seriously  in  selecting  LZ’s.  In  other  words,  it  does 
make  a  difference  in  restricted  terrain  if  gliders  miss  an  LZ  large 
enough  to  accommodate  them.  It  should  bo  noted  in  connection  with  Table 
III  that  glider  landing  accuracy  and  concentration  was  very  similar  to 
parachute  drop  accuracy  and  concentration  in  each  operation. 

14.  ENEMY  OPPOSITION;  It  has  been  shown  in  a  previous  section  of 
this  analysis  that  the  degree  of  enemy  opposition  on  DZ’s  experienced 
in  the  World  War  II  operations  studied  does  not  appear  to  have  had  a 
serious  effect  upon  the  subsequent  operations  of  parachuted  units.  While 
it  has  net  been  possible  to  find  clear  quantita.tivo  data,  on  this  point 

in  the  case  of  glider  landed  troops >  it  is  qualitatively  evident  from 
the  operations  studied  tha,t  glider  landings  arc  considerably:  more  vul¬ 
nerable  to  enemy  action  immediately  upon  landing  than  are  parachutists. 
Gliders  present  better  targets.  The  cargo  often  presents  a  fire  hazard 
when  engaged  by  enemy  weapons .  Not  only  are  'their  contents  liable  to 
destruction  by  enemy  action  but  the  troops  landed  may  be  kept  by  qieniy 
fire  from  unloading  their  equipment  from  gliders  except  at  the  risk,  of 
losses  in  personnel,  VARSITY  offers  several  striking  examples  o£  glider 
force  vulnerability  tc  immediate  enemy  opposition, 

15.  To  sumimnrizo,  the  evidence  from  the  operations  studied  indi¬ 
cates  that  in  DZ  selection  neither  jump  casualties  nor  any  reasonable 
degree  of  immediate  enemy  opposition  appears  tc  have  been  a  valid  major 
consideration.  In  LZ  selection,  either  or  both  landing  casualties  and 
enemy  opposition  were  at  times  of  sufficient  actual  importance  to  have 
had  a  valid  influence  upon  choice  of  locations  a.pa.rt  from  all  other 
considerations.  Timing  of  glider  landings  can,  it  should  be  noted, 
also  avoid  their  being  subjected  to  immediate  enemy  action.  It  is  also 
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important  to  note  that  in  operations  such  as  tho  Avellino  drop  (deep, 
restricted,  mountain  valley)  and  Cgrregidor  (small,  rough  island  covered 
largely  with  trees  and  military  installations)  gliders  could  not  be  used 
at  all. 

m .  EFFECT  OF  DZ  AND  LZ  DISTANCE  FROL  OBJECTIVES 

16.  The  factors  treated  in  the  preceding  paragraphs  are  of  the  type 
which,  in  general,  tend  to  cause  the  DZ's  and  LZ's  selected  to  be  remote 
from  tho  objectives  to  be  seized.  There  arc  other  considerations  such 

as  ease  of  navigation,  identification  of  IP's  and  delivery  areas,  pre- 
ferrod  air  routes  and  numbers  of  tracks  to  be  flown,  which  tend  to  have 
a  similar  effect.  These  items  will  not  be  covered  in  detail  here,  The 
following  paragraphs  deal  with  the  effects  of  delivery  area  location  upon 
the  conduct  of  assault  operations. 

17.  ASSAULT  TIHXI'JG;  In  the  absence  of  enemy  opposition  two  items 
determine  the  time  at  which  an  objective  is  reached,  performance  in  re¬ 
organization  of  the  drop,  or  landing,  of  sufficient  strength  to  start 
the  assault  and  tho  distance  to  be  traversed  from  tho  reorganisation 
area  to  tho  objective.  The  penalty  imposed  by  the  distance  to  bo  trav¬ 
ersed  in  reaching  tho  objective  can  be  measured  in  terms  of  time.  It 
is  clear  that  in  tho  absence  of  ener.y  opposition  on  route  or  at  tho  ob¬ 
jective,  the  penalty  is  in  direct  ratio  to  tho  distance  travelled.  For 
this  condition  tho  troop  delivery  areas  should  obviously  be  located  as 
near  the  objectives  as  other  considerations  will  permit . 

18.  It  has  boon  demonstrated  in  another  section  of  this  analysis 


that,  in  tho  operations  studied,  immediate  enemy  opposition  of  the  weight 
actually  experienced  did  not  adversely  affect  parachute  troop  reorganiza¬ 
tion  and  resulted  in  the  opposition  being  destroyed,  It  is  therefore 
clear  that  in  cases  in  which  the  enemy  opposition  on  the  objectives  wore 
no  stronger  than  was  experienced  on  World  War  II  DZ's,  if  the  DZ's  had 
coincided  with  the  objectives,  seizure  of  the  objectives  would  have  been 
complete  by  about  the  tine  tho  units  were  reorganized.  This  would  avoid 
the  time  penalty  which  would  otherwise  be  imposed  by  travelling  from  DZ's 
to  objectives. 
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19*  For  glider  leaded  forces,  immediate  enemy  opposition  appears 
to  hr, vo  boon  considerably  more  serious  and  it  is  therefore  probable  that 
in  such  cases  the  L2  locations  selected  or  the  timing  chosen  for  the 
landings  should  be  determined  with  this  factor  taken  into  serious  con¬ 
sideration. 

20.  The  third  case  to  consider  is  that  in  which  the  enemy  is  known 
to  bo  in  the  general  operational  area  but  not  deployed  on  the  actual  ob¬ 
jectives,  In  this  case  parachute  troops  should,  it  would  appear,  still 
be  dropped  on  the  objectives.  They  will  not  have  immediate  opposition 
and  will  have  seized  the  objectives  in  the  shortest  possible  time.  The 
same  applies  to  glider  landed -forces  if  the  terrain  will  permit. 

21.  SIZE  OF  ASSaULT  FCBC-fr  In  any  case  in  which  DZ's  or  LZ.'s  must 
be  guarded  and  secured  from  enemy  action  a  part  of  the  forces  delivered 
to  it  cannot  participate  in  assaults  on  objectives  at  a  distance  from 

the  area.  From  this  point  of  view  it  can  bo  seen  that  the  maximum  assault 
strength  is  realized  when  the  DZ’s  and  LZ's  are  on  the  objectives. 

22.  It  can  also  be  seen  that'- the  size  of  the  DZ  or  LZ  area  to  be 
cleared  of  tho  enemy  and  secured  has  a  direct  bearing  on  the  size  of  tho 
force  required  for  the  job  and,  consequently,  reduces  tho  forces  avail¬ 
able  for  assault  on  objectives  distant  from  the  area  in  inverse  proportion* 

23.  Finally,  if  the  DZ  or  LZ  being-held  for  reinforcements  or  re¬ 
supply  is  located  at  an  appreciable  distance  from  an  obioctivo  it  may  bo 
necessary  to  secure  the  route  from  the  area  to  the  objective  to  prevent 
the  assaulting  units  from  being  cut  off  from  tho  DZ  or  LZ.  This  requires 
still  further  strength  and  thereby  reduces  assault  strength  at  tho  objective. 

24.  All  of  the  assault  strength  and  timing  considerations  listed  in 
the  preceding  paragraphs  loa,d  tc  the  conclusion  that  the  troop  delivery 
areas  should  bo  as  close  to  tho  objectives  as  possible.  It  minimizes  the 
amount  and  severity  of  fighting  to  be  done  by  reducing  tho  amount  of  or¬ 
ganized  enemy  strength  met,  by  allowing  less  time  for  enemy  defensive 
deployment  and  by  increasing  the  assault  strength  of  tho  airborne  units. 

25.  Tho  generality  underlying  tho  factors  .discussed  with  respect 

RIS'miCTgP  ENCLOSURE  D 


77 


RESTRICTED 


to  assault  timing  and  strength  of  assault  forces  is  that  what  is  taking 
place  in  the  early  stages  of  an  airborne  operation  is  a  race  between  the 
friendly  and  enemy  forces  in  reorganization  and  deployment.  The  goal  of 
the  assault  forces  is  to  got  themselves  deployed  in  defensive  positions 
on  the  secured  objectives  as  quickly  as  possible.  The  enemy  job  is  to 
discover  the  assault,  diagnose  its  location,  objectives  and  strength, 
organize  forces  and  deploy  them  sc  as  to  prevent  the  seizure  of  areas 
vital  to  him,  and  destroy  the  assault  forces.  It  is  evident  that  time 
and  initial  strength  are  of  tho  utmost  importance  on  both  sides.  It  is 
also  apparent  that  if  security  has  been  kept  successfully  tho  initiative 
is  with  the-  assault  forces.  Tho  actual  c-cgroe  cf  importuned  of  a.  quick 
assault  in  maximum  strength  in  a  given  operation  is  governed  in  large 
measure  by  the  intensity  and  speed  of  enemy  reaction. 

26.  General  consideration  cf  all  the  factors  in  DZ  selection  appears 
to  indicate  that  parachute  troops  should  be  dropped  cn  or  as  near  to  their 
objectives  as  is  physically  possible  with  tho  moans  available.  Selection 
of  glider  LZ's  must  tale  into  account  estimated  enemy  opposition  and 
terrain  but  within  these  limitations  the  same  general  rule  appears  to  hold. 

27.  In  Enclosure  E  which  deals  with  rate  of  movement  in  World  War  II 
airborne  operations  it  is  clearly'  demonstrated  that  data  from  the  opera¬ 
tions  studied  support  tho  above  conclusions.  Tho  findings  are  summarized 
in  Figure  1  of  Enclosure  E. 

28.  An  example  of  the  effect  of  departing  from  the  general  prin¬ 
ciples  developed  in  this  analysis  is  afforded  by  tho  drop  and  landing  of 
two  brigades  of  the  British  1st  Airborne  Division  on  D-day  at  Arnhem  in 
Operation  MARKED  Lany  factors  had  a  bearing  upon  the  outcome  of  the 
battle  for  Arnhem  but  the  effect  of  the  location  cf  the  troop  delivery 
area  is  clear  and  unmistakable.  The  course  of  events  was  as  fellows: 

at  The  DZ's  and  LZ'S  selected  for  the  D-day  assault  wore 
located  seven  to' eight  miles  from  the  main  objective,  the  read 
bridge  at  Arnhem.  An  area  containing  DZ's  and  LZ's  of  sufficient 
size  to  accommodate  the  entire  division  had  to  be  socured  for 
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tho  duration  of  the  operation  for  reception  cf  reinforconents  and 
resupply.  Between  the  DZ*s  and  LZ 1 s  and  the  primary  objective , 
tho  approach  route  lay  through  several  heavily  built  up  areas 
including  the  bulk  of  the  city  of  Arnhem  itself. 

b.  Each  of  the  two  brigades  which  jumped  and  landed  on 
D-day  was  approximately  the  size  and  strength  of  a  World  t'for  II 
U,  S.  airborne  regiment, 

o.  The  size  of  the  landing  and  drop  area  to  bo  secured  by 
this  force  was  such  that  it  was  decided  that  one  brigade,  less 
one  battalion  not  brought  in  on  D-day,  should  remain  in  the  area 
to  secure  it  while  the  other  carried  out  tho  assault.  Tho  force 
available  for  the  initial  assault  was,  consequently,  roughly 
one-half  tho  force  delivered. 

d.  Because  cf  the  distance  to  bo  covered  by  the  initial 
assault  units  it  was  decided  that  attention  should  bo  given  to 
route  security,  route  discipline,  and  a  maneuver  plan  such  that 
the  unit  would  bo  effective  in  frontal  assault  on  any  resistance 
net  and  also  be  secure  to  its  rear.  This,  in  turn,  undo  it 
necessary  to  undertake  as  complete  and  thorough  a  reorganization 
and  deployment  for  tho  advance  as  is  normally  required  in  a 
standard  ground  situation  of  this  type.  Although  the  geometry 
cf  tho  drop  was  excellent  and  reorganization  rate  the  highest 
ever  experienced  by  those  units,  this  necessity  imposed  a  tine 
delay  of  two  hours  from  the  troop  delivery  to  talc  e-off  of  tho 
first  assault  unit. 

o.  Of  the  1st  Para.  Brigade,  the  initial  assault  force,  the 
2nd  Battalion,  was  to  proceed  to  tho  road  bridge  by  tho  most  direct 

route  and  take  both  ends  of  it.  Because  cf  tho  distance  to  be 

« 

covered  and  tho  two  hours  already  allowed  tho  enemy  in  which  to 
begin  to  react,  the  2nd  Battalion  required  four  hours  to  roach  the 
area  of  the  north  end  of  the  bridge,  The  1st  Battalion,  starting 
later,  and  the  3rd,  travelling  by  a  longer  route,  never  get  through 
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tho  nlertcd  opposition.  Because  of  the  necessity  to  divert  units 
to  take  care  cf  enemy  ppposition  enroute  only  Conpany  A  succeeded 
in  reaching  this  point.  :  The  force  for  the  initial  assault  on  the 
nain  objective  was,  accordingly,  about  one-fifteenth  cf  the  force 
delivered.  It  arrived  six  hours  after  the  drop. 

f .  Conpany  A  took  tho  north  end  of  the  bridge,  ono-half  of 
the  1st  Airborne  Division's  primary  objective,  one  hour  later  at 
203.0  hours,  seven  hours  after  the  drop  and  five  hours  from  the 
start  of  tho  assault . 

£t.  C  Conpany  had  been  detached  to  take  the  secondary  division 
objective,  the  railroad  bridge,  but  tho  bridge  w as  blown  before  they 
could  take  it. 

h.  Other  elements  totalling  perhaps  two  companies  in  strength 
joined  A  Conpany  later  but  no  other  unit  of  tho  division  was  ever 
cablo  to  got  through  the  Gorman  opposition  and  tho  force  cat  tho 
bridge  was  eventually  wiped  out. 

29.  Here  was,  in  summary,  a  clean  case  in  which  the  distance  from 
the  objective  of  the  DZ ' s  and  LZ's  to  be  cleaned  and  secured  reduced  the 
assault  force  to  about  ono-half  and  then  tc  onc-fifteenth  of  tho  force 
delivered  and  gave  the  enemy  an  extra  four  to  six  hours  in  which  to  start 
to  react  to  protect  himself, 

IV.  SUMARY  ■ 

30,  General  consideration  cf  the  factors  involved  supported  by 
analysis  of  available  data  fron  Vo  rid  ,IJar  II  operations  studied  confirms 
that : 

a.  DZ's  chosen  on  or  near  objectives  gave  parachute  units 
the  best  chance  of  assault  success  under  all  conditions  covered 
by  the  operations  studied. 

(1)  Jump  casualties  and  on cry  opposition  in  tho  drop 
area,  as  experienced  in  the  World  War  II  operations  studied, 
did  not  significantly  affect  the  success  of  the  operations. 

b.  Glider  LZ's  could  net  be  selected  without  regard  to  landing 
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casualties  or  the  effect  of  immediate  enemy  opposition.  T/ithin 
the  limitations  imposed  by  terrain  and  estimated  opposition  on 
landing,  the  Li’s  nearest  the  objectives  gave  the  assault  troops 
the  best  chance  of  success. 
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EMCLOfifalS  E  OF  WSEG  STUDY  NO,  5 

Hti.TN  OF  MQV^mm  ~  Tims  TO  OBTAIN  OBJECTIVES 

1,  Since  much  of  the  value  of  an  airborno  operation  comos  from  tho 
clement  of  surprise,  it  is  important  that  the  value  of  this  o lenient  of 
initial  surprise  be  not  lost  because  of  a  situation  in  which  an  excessive 
amount  of  time  is  required  for  the  airborno  troops  to  travel  from  the 

drop  zone  (DZ)  or  landing  zone  (L2)  to  the  objective.  The  rate  of  movement 
of  troops  from  the  DZ  or  LZ  to  the  objective  depends . essentially  on  tho 
following  basic  factors  - 

terrain  and  natural  obstacles 
Visibility  (daylight  or  darkness) 
hnomy  resistance 

2.  Ill e never  those  factors,  either  individually  or  collectively, 
result  in  an  oxcessively  slow  rate  of  movement  toward  the  objective,  the 
enemy  is  given  additional  time  in  which  to  react  before  the  paratroopers 
can  reach  their  objectives.  In  tho  extreme  case  this  could  enable  the. 
enemy  to  make  it  difficult  for  tho  paratroopers  to  take  their  objectives 
or  even  prevent  it  ontirely.  This  rate  of  movement  is  significant  mainly 
in  relation  to  tho  spool  of  tho  enemy  rec.ction  in  the  first  placo,  and 

to  the  strength  and  disposition  of  tho  enemy  forces  in  tho  second  placo  - 
since  this  determines  how  quickly  and  in  what  strength  their  forces  can 
be  thrown  into  tho  immediate  battle  area. 
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THEAIRfiORME  OPERA* TON  JN_HOLIulHD  (OPERATION  JOVRKST) 

3.  Three  airborne  divisions  were  employed  in  Operation.  luARET  - 
the  8 2d  and  101 st  U.  S.  Airborne  Divisions  and  the  British  1st  Airborno 
Division.  The  plan  of  MARKET  -was  to  use  airborne  forocs  to  secure  a 
corridor  (and  siozo  vital  bridges)  through  Eindhoven,  St.  Odonrodc,  Voghol, 
Udon,  Gravo,  Nijmegen  and  Arnhem  through  which  the  30  Corps  could  move 
northward  from  a  point  south  of  Eindhovon,  '  The  principal  missions  of  tho 
units  wore  as  follows? 

101st  U*  S.  Division  -  Seize  bridges  near  Voghcl,  near  Zon, 

and  at  Eindhoven. 

8 2d  U.  S,  Division  -  Seize  bridges  at  Grave  and  Nijmegen 

and  over  the  Canals  between  these  two 
points , 

1st  British  Division  -  Capture  tho  bridges  at  Arnhem, 

In  each  division  the  principal  mission  was  broken  down  into  more  specific 
missions  for  various  smaller  units  in  the  division.  In  most  cases 
specific  missions. were  assigned  to  units  of  battalion  size,  but  in  some 
instances  specific  assignments  were  given  to  units  as  small  as  company 
size.  This  was  especially  true  for  the  82d  Division. 

4,  The  distances  and  rates  of  movement  to  the  objoctivos  are  shown 
in  Tablo  I,  The  objectives  used  in  tho  Table  refer  only  to  D-day.  Those 
objectives  may  or  may  not  bo  tho  same  as  those  of  the  original  plan 
since  the  tactical  situation  may  require  temporary  expediencies .  In  such 
cases,  however,  the  objeotivos  will  always  bo  directly  related  to  tho 
overall  plan.  Moan  values  are  given  for  each  battalion,  and  also  for  the 
two  U.  S.  Divisions  -  the  82d  and  the  101 st.  In  general,  the  units  of 
the  two  U,  S.  Divisions  experienced  little  opposition  enroute  to  their 
objectives.  The  average  time  delay  due  to  enemy  opposition «enroute  is 

11  minutes,  basod  on  those  numbers  which  are  available.  Tho  average 
distanoe  traveled  from  the  DZ  to  objectives  on  D-day  was  2.26  miles. 

Tho  weather  was  clear  and  sunny  with  good  visibility.  The  torra.in  was 
flat,  slightly  wooded  with  embanked  roads  and  some  canals.  Except  for 
the  canals,  there  was  nothing  about  the  terrain  which  would  particularly 
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Values  in  parentheses  refer  to  case  where  time  delay  due  to  enemy  resistance  has  been  removed. 
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hinder  movement.'  The  average  time  to  reach  objectives  on  D-dav  (including* 
any  time  lost  because  of  enemy  opposition  onroute)  was  2.14  hours.  The 
average  rate  of  movement  (including  any  time  lost  because  of  enemy  oppo¬ 
sition.  onroute)  was  1.34  miles  per  hour.  Tho  values  in  parenthesis  in 
Table  I  are  those  which  rofor  to  tho  rate  of  movement  wnon  the  time  dolay 
duo  to  onomy  rosistanco  onrauto  is  removed.  This  „ivos  an  average  rate  of 
movement  of  1*63  mph*  lA/hcn  it  is  considered  that  paratroopers  aro  heavily 
loaded,  this  figure  compares  favorably  with  tho  marching-  rato  of  movement 

y 

given  in  the  Field  Manual  —  see  Tablo  XI.  Those  values  aro  2^  mph  on 
roads  and  mph  cross  country  for  daylight  and  good  woather.  Comparing 
these  values  with  tho  average  value  1.63  mph  it  is  concluded  that  there 
wore  no  terrain  features  to  cause  any  particular  decrease  in  the  rate  of 
movement.  It  will  be  noted  from  Table  I  that  there  was  considerable 
variation  in  the  rate  of  movement  of  different  units.  Much  of  this  varia¬ 
tion  can  bo  attributed  to  tho  variation  of  aggressiveness  and  conservatism 
among  unit  commanders,  An  aggressive  commander  is  inclined  to  march  con-' 
tinuously  to  his  objective  despite  indications  of  the  presence  of  enemy 
troops  there.  more  conservative  commander  is  inclined  to  send  out  an 
advance  patrol  and  await  its  return  before  advancing  upon  an  objective. 

Two  to  three  hours  can  easily  bo  lost  in  this  manner. 

TAB  IE  XI 

RATES  OF  KERCH,  MIXES  PER  HOUR.  ( TAKEN  FROM  DSP1RTKSET 
OF  TEE  ARMY  FIELD  MINOAX, " '  FlflOl-lO,  Pago '106  . . 

FOOT  TROOPS 

On  Roads  Cross  Country 

Day  Might  Day  Might 

2  1^  1 


l/  Staff  Officers  Field  Manual  -  Organizational,  Technical,  and  Logistical 
Data,  Department  of  the  ^rmy.  Field  Manual  Ft!  101-10,  Department  of  the 
Army,  ^ug.  1949, 
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5.  it  the  objectives  actually  reached  on  D-day  the  enemy  resistance 
was  greater  than  enrouto  (causing  an  average  delay  of  0.40  hours) ,  "but 
likewise  for  the  most  part  ms  small  or  lacking  entirely.  The  average 
time  delay  due  to  enemy  resistance  at  objectives  for  the  two  U.  S. 
Divisions  ms  26  minutes,  although  in  a  few  cases  units  of  company  size 
required  up  to  3  hours  to  seize  their  objectives.  The  general  lack  of 
organized  enemy  resistance  on  D-day  was  due  in  part  to  the  element  of 
surprise  in  the  operation,  and  in  part  to  the  fact  that  there  wore-  no 
largo  enemy  troop  concentrations  within  the  actual  corridor  which  the  U. 
troops  woro  attempting  to  goouro.  There  wore ,  of  course,  troop  concentre 
tions  of  various  sizes  surrounding  the  operational  area  and  at  various 
distances  from  4  to  100  milos  from  it,  but  it  was  not  possible  in  tho 
oarly  hours  of  tho  operation  on  D-day  for  these  forces  to  have  any' effect 

6,  The  101st  Division  was  to  have  taken  Eindhoven  on  D-day  within 
6-8  hours  after  landing.  Units  reached  Zon,  on  the  my  to  Eindhoven, 
swiftly  enough  (2.3  ftph)  only  to  .have  the  bridge  over  the  canal  there 
blown  by  the  Gormans  when  the  airborne  troops  wore  within  100  yards, 
whether  a  higher  rate  of  movement  or  quicker  departure  from  the  DZ 
(getting  troops  to  the  bridge  sooner)  would  have  prevented  this  is  not 
known,  but  if  so,  increasing  the  rate  of  movement  and  speed  of  departure 
from  the  DZ  would  have  been  important,  although  a  makeshift  bridge-  over 
tho  canal  was  completed  by  1730,  the  troops  for  no  apparent  good  reason 
did  not  attempt  to  advance  any  further  on  D-day,  and  it  was  not  until  the 
following  afternoon  that  this  force  captured  Eindhovon.  By  tho  night  of 
D-day  the  German  records  indicate  that  they  woro  well  aware  of  tho  air¬ 
borne  assault  situation,  and  that  orders  woro  already  being  given  for 
countermeasures .  Tho  Gorman  tactical  situation  maps  show  tho.t  boforo  the 
ond  of  D-day  Gorman  forces  had  already  started  to  movo  toward  the  Zon  - 
Eindhoven  region  and  the  German  map  for  D  +  1  shows  Gorman  road  blocks 
south  of  Zon  and  just  to  the  north  of  Eindhoven.  This  explains  the 
appreciable  resistance  encountered  at  tho  north  ond  of  Eindhoven  when  the 
airborne  forces  resumed  the  march  toward  Eindhoven  on  D  +  1,  Had  the 
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forces  of  the  101 st  continued  thoir  march  on  Eindhoven  during  tho  night 
of  D*day,  it  is  likely  -that  this  resistance  would  have  been  absent,  also 
this  v/ould  have  prevented  those  forcos  from  falling  behind  thoir  planned 
schedule.  The  plan  was  for  the  forces  of  the  101st  from  the  north  and 
tho  G-uards  Armor  from  the  south  to  be  in  contact  within  Eindhoven  by  night¬ 
fall  of  D-day.  The  rate  of  movement  of  the  a.rmor  to  Eindhoven  was  slow  and 
the  whole  operation  immediately  fell  about  24  hours  behind  schedule  because 
of  the  slowness  of  those  two  forces  in  the  Eindhoven  part  of  tho  operation. 
As  it  turned  out  this  initial  delay  was  serious  since  the  extra  24  hours 
allowod  tho  enemy  inoroasod  time  for  reaction,  and  the  whole  timetable  of 
tho  operation  was  altered.  Tho  slow  rate  of  movement  of  the  amor  in 
reaching  Eindhoven  is  shown  fey  the  following  figures  derived  from  stato- 
monts  in  Reference  2.  It  is  soon  that  tho  rate  of  advance  toward 
Nijmegen  on  D  4  1  ms  very  small  ->  0.84  mph,  somowhat  less  than  the  value 
in  Table  I  for  the  ground . troops •  On  D-day  tho  British  ground  forces  did 
not  move  out  until  1435,  and  advanced  only  seven  or  eight  miles  on  this 
day. 

GUARDS  ARIOR 

Departed  Valkenswaard  0600  Dll' 

Arrived  Eindhoven  1900  D  |  1 

Arrived  Wilholmina  2100  D  +  1 

Canal 

Total  distance  12,6  miles,  time  15  hours 
Rate  of  movement  0.84  mph. 

Departed  wilholmina  ,  . 

Canal  0315  D  |  2 

.  arrived  Grave  0820  D  +  2 

Arrivod  Nijmegen  about  1200 

Total  distance  34  miles  in  5.75  hours 
Rate  of  movement  5,92  mph. 


7.  In  the  82d  Division  area  at  Nijmegen  the  rather  swift  enemy  re¬ 
actions  also  caused  troublo.  The  plannod  schedule  callod  for  seizure  of 


2j  First  Allied  Airborne  Amy  -  Operations  in  Holland,  Sept  -  Nov  1944, 


RESTRICTED 


ENCLOSURE  E 


88 


.RESTRICTED 

I 

tho  Ni jmogcn  bridge  as  soon  ds  possible  after  landing,  and  in  any  case  not 
later  than  noon  of  D  4  1,  Actually,  elements  of  a  battalion  did  got  into 
Nijmegen -during  tho  night  of  D-day,  and  although  it  succeeded  in  destroy¬ 
ing  a  building  -which  -was  supposed  to  contain  the  controls  for  tho 
demolitions  on  the  bridge  (-which  in  itsolf  points  out  the  importance  of 
fast  movement  to  objectives)  it  was  not  able  to  got  to  the  bridge  itsolf, 
because  of  static  enemy  opposition.  In  the  82d  area  tho  decision  to  place 
emphasis  on  tho  high  ground  at  Grosbeok  rather  than  on  tho  Nijmegen  bridge 
vie. s  sound  and  justified  in  the  light  of  available  intelligence,  which  was 
inadequate.  Had  this  battalion  not  been  given  tho  mission  of  first  taking 
and  organizing  the  high  ground  at  Grosbeok,  it  could  have  entered  Nijmegen 
much  sooner  on  D-day,  in  strength.  The  German  tactical  situation  maps 
show  the  movement  of  forces  tomrd  the  Nijmegen  areas  boginning  as  early 
as  D-day.  The  force  in  Nijmegen  resumed  action  at  first  light  but  was 
unable  to  cope  with  tho  enemy  and  had  to  retire  because  of  increasing 
pressure.  The  possibility  of  exploiting  the  initial  surprise  and  taking 
the  bridge  -with  a  small  force  had  already  disappeared  on  tho  night  of 
D-day.  By  D  4  2  the  Gorman  garrison  at  Nijmegen  had  boon  reinforced  with 
two  battalions,  about  the  same  time  that  tho  British  armor  reached  tho 
Nijmegen  area.  The  bridge  was  finally  taken  by  2000  on  D  4  3  but  only 
after  a  large  build-up  of  Allied  forces,  (including  armor  and  -artillery) 
and  an  assault  crossing  of  tho  river.  Starting  on  D  4  4  tho  Guards 
Armored  Division  attempted  to  push  up  the  main  rpad  from  Nijmegen  to 
Arnhem  but  the  antitank  screens  of  the  enemy  produced  a  very  low  rate  of 
movement,  actually  the  Allied  ground  forcos  did  not  succeed  in  taking 
Arnhom,  and.  it  ms  not  until  D  4  7  that  sizable  ground  forcos  reached 
the  southern  bank  of  the  river  near  Arnhem,  a  distance  of  about  9.6  milos 
from  Nijmegen,  In  general  the  low  rato  of  movement  of  tho  British  ground 
forces  was  responsible  for  much  of  tho  lack  of  complete  success  of  tho 
operation.  It  also  appears  that  if  elements  of  tho  airborne  troops  had 
moved  to  the  Nijmegen  bridge  more  quickly  and  in  moro  strength  on  D-day 
tho  situation  there  would  not  havo  roachod  such  serious  proportions. 
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3/4/ 

ARNHEM 

8.  In  the  xirnhem  sootor  the  plan  Yjas  to  bring  in  the  forces  in  threo 
separate  lifts  on  three  consecutive  days.  The  first  lift  on  D-day  brought 
in  the  1st  Parachute  Brigade  and  the  1st  Air  Landing  Brigade.  The  drop  and 
landing  2onos  were  about  seven  milos  from  the  main  bridgo  at  Arnhom  which 
•was  the  principal  objoctivo.  Only  the  1st  Paratroop  Brigade  moved  out  townr 
xirnhem,  and  the  1st  *ar  Landing  Brigade  remaining  behind  to  seouro  and  defen 
LZ's  and  DZ’s.  Two  of  the  throe  battalions,  the  2d  and  3d  of  the  1st 
Paratroop  Brigade,  were  assigned  to  capture  the  Arnhem  bridge  but  to  pro¬ 
ceed  by  different  routes.  Having  landed  at  1330  it  was  1530  when  the 
Battalions  moved  out,  an  elapsed  time  of  two  hours.  Ono  company,  A  Company, 
of  the  2d  Battalion,  reached  the  end  of  the  bridge  by  1930,  six  hours  after 
landing.  Ah.  additional  hour  was  required  to  seize  the  end  of  the  bridge. 

The  rate  of  movement  of  this  Company  was  7/4.0  -  1,75  mph.  unroute  to  the 
bridgo,  C  Company  of  the  2d  Battalion,  was  assigned  to  split  off  and  try 
to  take  the  railway  bridgo.  This  bridge  was  blown  just  as  they  reached  it, 
and  C  Company  was  surrounded  by  the  enemy.  Company  B  was  left  behind  to 
attack  an  enemy  position  encountered  onroute.  During  the  night  and  early 
morning  of  the  following  day  (B  +  1)  remnants  of  B  and  C  Companies  also 
reached  the  main  bridge.  The  1st  and  3d  Battalions  traveling  separata 
routos  wore  severely  harassed  and  split  up  by  the  now  (alcrtcd  enemy  and 
never  reached  the  bridgo.  Shortly  after  A  Company  reached  the  bridgo  a 
platoon  attempted  to  cross  it  to  scizo  the  other  end  but  was  stopped  by 
the  fire  from  an  anti-tank  gun  and  an  armored  car  firing  stra.ight  up  the 
bridge.  At  this  time  the  small  British  force  evidently  had  none  of  their 
artillery  at  hand  with  which  to  fire  back.  Had  a  larger  force  ronohfed  the 
bridge  at  this  time,  and  preferably  earlier,  with  some  of  the  division 
artillery,  the  chances  of  defeating  the  small  enemy  force  at  the  other  ond 
of  the  bridgo  and  thereby  capturing  the  bridge  scorn  good.  The  entire  course 

3 /~By  /  i,xr  "to  Bcl  "till,  o  *"*  Iho  ocount  of  the  British  airborne 

Divisions.  London:  His  Aajosties  Stationary  Office,  1945. 

y  1st  Airborne  Division  -  Report  on  Operation  LARKET,  Arnhom, 

17-26  Sept.  1944,  Parts  1  -  3,  Reproduced  by  H2.  FAAu 
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of  events  at  Arnhem  point  conclusively  to  the  great  importance  of  not 
splitting  forces  in  the  drive  to  the  objective,  -and  also  of  getting  sizable 
strength  to  the  objective  in  the  shortest  possible  timo*  Had  nil  three 
Battalions  arrived  at  the  bridge  at  'the  same  time  ns  A  Company  the  bridge 
could  easily  have  been  taken.  Valuable  time  was  lost  by  having  the  DZ  so 
far  from  the  objective,  by  not  moving  out  from  the  DZ  fast  enough,  and  by 
stopping  to  engage  tho  enemy  in  minor  fighting  onroute.  Splitting  the 
brigade  into  throe  separate  units  in  the  drivo  to  tnc  objoctive  turned  out 
to  be  a  poor  plan. 

OPERATION  NEPTUNE  -  6  JUNE  1944 

9,  The  101st  and  82d  Divisions  participated  also  in  Operation  NEPTUNE 
in  which  tho  airborne  troops  were  to  assist  the  amphibious  assault  on  the 
Normandy  beaches.  The  first  mission  of  tho  amphibious  landings  was  to  cut 
off  the  Cotentin  Peninsula  (which  contains  Cherbourg)  so  that  Cherbourg 
could  bo  used  as  a  port  of  entry,  The  mission  of  tho  airborne  forces  was 
as  follows: 

a.  'Arrive  4  or  5  hours  before  the  amphibious  landings. 

b.  Seize  and  secure  tho  causeway  exits  from  the  beach. 

c.  Seize  important  road  intersections  and  bridges  farther 

inland  to  block  tho  movement  of  Go  naan  reinfor cements  toward 

tho  boaohes  and  into  tho  general  battle  area. 

1 

10.  The  timing  of  the  airborne  landings  was  according  to  plan  but  in 
contrast  to  the  Holland  dropj  owing  to  an  unoxpoetod  fog  bank  over  part 
of  the  peninsula,  and  to  flak, the  plane  formation  was  almost  oomplotoly 
disorganized.  Tho  result  of  this  was  that  very  few  troops  actually 
landed  on  the  planned  DZ’s  and  tho  large  majority  of  tho  troops  were 
scattered  far  and  wide.  Although  this  made  the  reorganization  problem 
much  more  difficult,  on  the  other  hand  it  had  some  beneficial  effect,  inas¬ 
much  as  the  scattering  of  troops  over  such  a  largo  area  confused  tho  enemy, 
making  it  difficult  for  him  to  estimate  the  magnitude  of  tho  invasion, 
consequence  of  this  was  to  make  the  enemy  reaction  relatively  slow  and 
uncertain* 


RESTRICTED 


ENCLOSURE  E 


[ 

r 

•H 

g  OJ 

g 

TO  P  P 
U  O  ttJ 

rd  to  p 
■C  'Z? 

p  P  -p 
'g  °  g 

o  c?  © 

-P  ’H  > 
v  tH 
T*  TO  p 
0)  p  TO 

O  Q) 

(HP  -O 
O  2  P 

It.  O  o 


TO 

Wi> 

G'H 

o 

■H  P 

TO 

43 

4s  ° 
O  Q) 

N 

■H 

ctf-: 

•H 

ci 

TOP 

CO 

3 

fn  O 

cue 

a  a  a 


g 

S  TO 

S  TO 

u  U 

B  ' 

gj  ^ 

I  a 

a  a 

CA 

tA 

13 

226 

i  38 

cA 

tA  o 
d-  00 

CIO) 
•rt  P  > 
P  O  *H 
G  P 
TO  $_|  O 
P  O  TO 
£0  «H  T-J 


0 

P  ►» 

TO  *H 
P 

h  O  10 
S  CD  L 

a  s5*3 

TO  O 


Lf\  O  O  ' 
rH  «Mr\  i 
CM  rH 

O 

CA 


c,  c  u  u  u  u 

a  a  a  i  a  a 

“'is 


u"\ 

ai  h 


iA  CA  lAQ  <A 
O-  -4-  rl  r~ 


I 

t-  1  to 


TO  I 

*3  43 

2I 

TO  TO 
M  >  P 
TO  O  ft 

TO  S  ^ 

3  %  1 


CM  Pt 


CM 

I  V-* 

• 

1  .  Cl  U  | 

S'  1 

*  •  I 

• 

t 

CM  CA 

hv  r\) 

o 

1  o  1 

O  O  i 

1 

j  •• 

•  - 

!  • 

«  ■ 

s  « 

•  ■ 

♦ 

*  *  \ 

i  rH 

1  £> 

cn 

i  -p  ca 

C\2 

1  csj 

rH 

C\* 

H  [ 

P 

O 

TO  TO 
TO  > 

J-.  *H 
P 

Gom 

+*  -o  i* 

TO  P 
S  O 


©  © 


©  © 

♦  * 

ca  ~t 


tA 

lf\  TO  CM 


>  0 
♦rH 

-P  o 

CO 

B  t? 

Q  TO  O  CA 

CA 

1  H 

a 

o 

§  cv  O 

a 

0 

i 

o 

I  o  o 

0 

©me 

0 

§  1 

O  -P 

U  l 

w  H 

co 

(0 

CO 

\  « 

CO 

8 

rH 

O 

*  *  * 

4 

■nude  r 

e 

TO  CQ  PQ  PQ 
rd 

Q  H  C\!  CO 

a 

rH 

TO 

P 

$ 

•a 

Q 

4 

* 

CJ 

*  P„ 

p 

CO  fcO 

bO 

4  TO 

TO 

O 

P  pi 

CU 

P  rH 

CM 

0 

CO  o 

O 

M 

rH  tA 

trs 

■H 

O 

to 

pH 

C§  (§5  <§  PC?  Ctf  f§ 


•  •  p  * 

e  u  h  u  ' 

cq  qq  ft  pq 


o 

a 

*  p*^ 

»  SfiP 
>  TO  P 

$W| 

rrj  c9  TO 

jSV\  P 


ENCLO'SUR^  F 


■g 


©: 

Cti1 


s 


CD  © 

•5  £ 

P  +5 

O  o 
©  ©  - 
•o  •©>  Jkj 
P  X  © 
0  0+3 

T3  n  +3 
©  ©  O 

x:  x!  c 
u  o 
©  ©  © 
©  © 

R  R 


.5 

+3 
5+  R  O 
©  ©  © 
p.  >  •<-! 

©  ©  p 

i—? 


c3 

<n 

ra 

-g  >» 

©  CO 
P  TJ 
© 

i — !  i — i 

o  © 


■a 


u 

Q) 

§> 

W 


© 

.9 

CO 


bo  > 
G  -R 
•H  P 

■s  S 

©  -r; 
©  X 
R  O 


O  O 
O  CO 
rR 


■g 

I 


oo 

‘R  G  I 
O  *H  p 
*P  O 
(D  4*  U 
tS3  *H  ©  R 
•H  G  P  O 
W  D  M  <H 


S 

l 

g  ^ 

s 

&h  Tf  ©  O 
© 

-P  +3 

JO  G 
R  © 


© 

P  > 

©  <H 
P 

So© 

§  'O  jjj 

C  X 


+3 

0) 

© 

>  - 

G 

tjjO 

o 

n3 

o 

o 

a 

VP 

< D 

> 

0+ 

M .  *--a2 

o 

H 

M 

EG 

© 

o 

►R 

G 

pq 

© 

<s 

p  • 

Eh 

CO 

■H 

a 

O 


o- 

Pf 

•  I 

O  I 


ITS 

« 

CO 


©  © 
60  bd 
R  Rj 


CO 

o 

H  C\! 

w°* 


£p-pO 


<8 

2 

Pt 


pf 

-x> 


r-i 

PT 

• 

H 

i — ! 

CO 

• 

o 


c- 

o 


c\2  oj; 


X! 

o 

© 

© 

R 


© 

> 

3 


CO 

•R  x 

Eh  O 


to 


V\ 

* 

Oi 

u*\  its] 


2 


©  © 

T3  ©5 

©  pf  pf  © 

O-  bO 
R  R 

©  ©  ©  © 

H  bO  bO  rH 

R  R 
©  © 

H  H 


|R 

£ 

03 


0 

Pi 


£ 

R 


G  G 

cq  cq 

’S'S 

CM  <©\ 


■a 

£8 

a 

ctf 

-P 

3 


© 

t© 

© 

R 

© 

> 


g 


93 


ENCLOSURE  E 


ISTRIC  TED 


RESTRICTED 


11  •  The  Gorman  knowledge  of  the  parachute  drop  ivns  immediate. 

Because  of  the  groat  scatter  in  the  drop,  however,  the  Germans  reooived 
reports  of  paratroop  forces  over  a  very  largo  area  and  the  Gorman  High 
Command  could  not  tell  for  several  hours  just  what  this  indicated.  It 
was  not  until  0400  (three  hours  after  the  first  drops)  that  the  High 
Command  concluded  that  the  general  plan  was  to  tie  off  the  Cotcntin 
Peninsula.  An  hour  later  the  Germans  became  aware  that  they  were  about 
to  be  invaded  from  the  son, 

IS,  Table  III  has  been  prepared  from  available  records  to  show  dis¬ 
tances  traveled  and  rates  of  movement  on  D-day.  The  scatter  of  the  drop 
was  so  great  that  in  general  only  small  groups  were  able  to  assemble  during 
the  early  hours  of  the  operation.  In  some'  cases  when  a  battalion  commander 
found  himself  with  a  handful  of  troops  ho  would  start  out  immediately  for 
his  objective,  in  many  cases  picking  up  additional  troops  enrouto.  In 
other  cases  troops  did  not  move  for  three  or  four  hours  (about  the  time  of 
dawn)  pntil  larger  numbers  of  men  had  boon  collected  before  they  started 
moving  out  toward  objectives.  The  numbers  of  men  starting  for  objectives 
and  reaching  objectives  (growth  enrouto)  are  shown  in  the  Ihblo.  In  the 
onse  of  the  2d  Battalion  of  the  502d  Regiment  for  example,  the  drop  was  so 
scattered  that  most  of  the  day  was  consumed  in  assembly,  and  this  unit  took 
no  part  in  D-day  fighting. 

13.  The  airborne  assault  in  Normandy  vr.s  not  as  much  of  a  surprise  to 
the  enemy  as  that  in  Holland,  and  the  enemy  troops  had  been  well  briefed  on 
this  possiblity.  This  is  reflected  perhaps  in  the  entries  shown  in  Table 
III  for  tho  time  delay  enrouto  to  objectives  due  to  enemy  resistance. 

Ytfhilo  actual  numbers  arc  mostly  lacking  for  Normandy  (Tablo  III),  tho 
average  would  bo  at  least  several  hours  or  more  in  contrast  to  tho  avorago 
figure  of  11  minutes  for  Holland  (Tabic  I).  The  ayerago  distance  traveled 
to  objectives  (including  delays  duo  to  enemy  resistance  enrouto)  based  on 
tho  time  the  units  started  out  from  their  drop  areas  was  7.15  hours.  The  „ 
average  of  the  rates  of  movement  tyas  0.81  mph.  Using  those  data  which 
allow  tho  effect  of  enemy  resistance  to  bo  removed,  tho  average  rate  of 
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movement  is  found  to  be  1.41  mph.  Tho  weather  yjus  fair  but  the  night  was 
quite  dark  with  a  low  overcast  and  limited  visibility  not  exceeding  fivo 
to  six  yards.  Tho  torrain  was  flat  with  hedgerows,  some  orchards,  open 
fields,  and  roads  with  drainage  ditches.  In  the  rogioh  of  tho  Mordorot 
River  where  some  of  the  8 Ed  dropped  there  was  some  marshland  and  inundated 
ground.  The  value  of  1.41  mph  for  the  rato  of  movement  v/hon  tho  effect  of 
enemy  resistance  is  removed  is  practically  the  same  as  tho  value  1.5  mph, 
which  is  the  average  (from  Table  II)  of  the  travel  rato  at  night  on  roads 
and  cross  country.  This  implies  that  on  the  whole  tho  torrain  had  no 
significant  effect  on  rate  of  movement.  Tho  difference  between  tho  value 
1.41  mph  for  Normandy  .and  the  corresponding  value  of  1.83  mph  for  Holland 
can  be  ascribed  to  the  difference  between  night  and  day  -  i .o. ,  tho  effect 
of  visibility. 

14.  In  Normandy  the  average  time  delay  on  tho  drop  zones  was  2.15 
hours,  and  if  this  be  added  to  the  average  time  7.15  hours  to  reach  ob¬ 
jectives,  the  figure  9,30  hours  is  obtained  for  the  average  time  after 
the  drop  to  roach  objectives.  The  objectives  under  consideration  hero 
refer  only  to  those  involved  in  operations  on  D-day,  and  they  may  or  may 
not  be  exactly  tho  same  as  planned.  They  will  in  any  case,  however,  bo 

i 

in  direct  support  of  the  original  plan.  Correlated  with  this  is  the 
average  time  of  4,64  hours  to  take  objectives.  In  Holland  the  average 
time  spent  on  the  drop  zones  ms  0,78  hours,  and  the  average  time  from 
landing  to  reach  objectives  is  0.78  4  i.67  -  2t45  hours<  The  average 
time  delay  at  objectives  due  to  enemy  resistance  in  this  case  was  0.40 
hour.  This  suggests  that  the  greater  the  elapsed  time  to  roach  objective 
the  greater  mil  be  tho  enemy  resistance  to.  bo  expected  at  the  objective 
since  the  greater  elapsed  time  gives  the  enemy  additional  time  to  alert, 
move,  and  strengthen  forces.  This  is  indicated  in  Figure  1  which  is  based 
on  only  the  two  operations  studiod,  1LRKET  and  NEPTUNE,  I*  point  is  also 
indicated  for  Operation  V..JISITY,  where  the  drop  zono  and  tho  objective 
woro  essentially  the  some.  In  this  case  tho  drop  was  upon  prepared  enemy 

positions,  a,nd  tho  total  time  to  take  the  objective  -was  about  one  hour— 
the  time  required  to  overcome  tho,  onorny.  > 
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FIGURE  1 


TIMS  FROM  LANDING  TO  HERCH  OBJECTIVES 
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TIME  DELAY  IN  TAKING  OBJECTIVE  DUE  TO  ENEMY  RESISTANCE  AT  OBJECTIVE 


TIME  DELAY  DUE  TO  RESISTANCE  AT  OBJECTIVES 


TIME  FROM  LANDING  TO  REACH  OBJECTIVES 

FIGURE  1 
ENCLOSURE  "E" 
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SUM&R.EvY  -  Judging  from  the  situations  studied  in  World  War  II 
thorc  scorns  little  doubt  that  it  is  highly  advantageous  to  rot  to  tho 
objectives  as  soon  as  possible  (i .0 high  rate  of  movement)  even  if  this 
has  to  be  done  without  having  full  strength  available  at  tho  moment.  This 
exploits  to  tho  fullest  the  benefits  of  the  initial  surprise  and  enables 
action  to  be  taken  at  the  objective  before  the  enemy  is  sufficiently 
alortod  for  strong  defense.,  or  before  tho  enemy  strength  can  bo  built  up. 
It  is  easier  in  the  long  run  to  push  hard  to  tho  objective  continuously 
until  it  is  reached  than  to  permit  a  delay  and  then  run  the  risk  of  having 
much  stronger  resistance  to  overcome.  In  an  airborne  assault  all  of  tho 
actions  studied  clearly  show  that  a  high  probability  of  success  in  seizing 
an  objective  may  bo  expected  if  even  a  moderate  force  roaches  the  objective 
in  a  sufficiently  short  time.  Aggressiveness  and  the  acceptance  of  addi¬ 
tional  risk  in  ordor  to  reach  the  objective  in  the  shortest  possible  time 
can  pay  groat  dividends  in  an  airborno  assault. 
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SNCLOSmC  F  OF  WoZO  STAFF  STUDY  NO.  3 


RATE  OF  BUILDUP 


1.  In  planning  and  carrying  out  an  airbcrno  operation  it  nust  bo 
determined  (or  estimated)  hew  largo  a  force  is  required  for  the  operation 
and  also  the  time  scale  with  which  the  non  unc’  supplies  will  bo  delivered. 
The  question  of  how  ranch  of  the  available  airborne  strength  to  use  in  opera¬ 
tions  UJi’TUIlS  and  lARAET  was  hardly  a.  problem,  since  these  operations  dic¬ 
tated  the  use  of  all  forces  ava.ila.blc.  As  fa.r  as  the  rate  of  delivery  is 
concerned  considerable  latitude  is  available  te  the  planners  in  choosing 
the  time  scale  far  c omitting  con,  equipment,  and  supplies  to  the  operation¬ 
al  area.  The  tipper  licit  of  this  rate  is,  o.  f  ccursc,  limited,  by  the  amount 
of  airlift  available  at  any  one  tine;  and  this  is  essentially  what  deter¬ 
mined  the  D-day  lift  for  the  two  largest  airborne  operations  of  './arid  "far 

II  —  Operations  imiLCT  and  Pa!  TUNS,  In  general  the  rate  of  buildup  will 
depend  upon  the  following  principal  factors: 

available  airborne  troops 
available  airlift 
distance  free  base  airfields 
weather 

enemy  interference  (enemy  flak  and  fighters) 
OPERATION  I  ARRET  (HOLLAND) 

2.  In  the  initial  phase  of  Operation  I ARK  IT  parachute  and  glider 
landings  were  made  at  three  distinct  areas  simultaneously  cn  D-day,  the 
101st  and  82nd  U.  S.  Divisions  to  the  south  between  Eindhoven  -nd  Nijmegen, 
and  the  1st  British  Division  to  the  north  near  Arnhmi.  In  the  U.  S.  areas 
most  of  the  strength  was  brought  in  on  D-day;  whereas  at  Arnhem  the  plan 
was  to  build  up  the  strength  by  means  of  throe  airlifts  on  three  consecu¬ 
tive  days.  As  far  as  one  can  tell  the  total  lift  on  D-day  was  limited  by 
the  availability  of  aircraft.  The  troop  carrier  aircraft  availability 

for  i^lET  was  1250  C-47  transports  (usa.blc  either  for  paratroops  or 
glider  tow)  and  354  British  bombers  (for  glider  tow).  There  was  no  lack 
of  gliders.  This  airlift  could  accomodate  all  the  parachutists  and 
roughly  50  glider  loads  from  each  of  the  U.  S,  divisions  and  about  one 
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parachute  brigade  and  half  the  glider  troops  of  the  British  division,  Th 

1/ 

allocation  for  D-day  we. s  as  follows: 


C-47  ( Paratroops ) 

Gliders 

1st  British 

145 

358 

101st  U.  S. 

424 

70 

82nd  U.  S. 

480 

50 

Lore  than  two-thircls  of  the  total  lift  cn  D-day  was  by  parachute  aircraft 
I.  THE  U.  S.  101ST  AIRBORNE  DIVISION 

3,  The  forces  into  the  101st  division  area  cn  D-day  are  shown  in 
Table  I, 

TABLE  I 


FORCES  BROUGHT  HTTP  THE  I01ST  AREA  OK  D-DAY 


Unit  * 

Parachute 

Transport 

Gliders 

Personnel 

Landed 

Div  Hqrs  &  Kqrs  Co 

7 

8 

106 

Division  .artillery  Kqrs 

3 

3 

33 

Division  Signal  Co 

2 

14 

70 

Division  Rcccn  Plat 

15 

34 

326  Abn  Medical  Co 

6 

54 

326  Abn  Engineer  Bn 

16 

252 

377  Prcht  F  A  Bn  (elements  of) 

12 

78 

501  Prcht  Inf  Regt 

129 

8 

•1967 

502  Prcht  Inf  Rogt 

135 

8 

2101 

506  Prcht  Inf  Regt 

132 _ 

8 

2190 

TOTALS 

436 

70 

6885 

i+.  The  comand  echelon  of  division  headquarters  was  sot  up  at  Zen 


which  was  close  to  the  glider  LZ  ,riF.  .Two  battalions  of  the  502nd  Regi¬ 
ment  wore  in  division  reserve  securing  the  division  airhead  around  LZ 
"W"  and  endeavoring  to  seize  the  bridge  at  Best  which  was  not  far  from 
LZ  "W".  D  +  1  was  a  day  of  building  up  cf  forces  on  both  sides.  The 
second  lift  cane  in  as  planned,  but  the  Germans  too  were  increasing  in 
strength  throughout  the  I'ARKET  area,  as  shewn  by  the  situation  at  Aalst 
(the  approximate  location  cf  the  British  amour  south  of  Eindhoven)?  in 
the  101st  area  at  Best,  in  the  82nd  area  at  the  edge  of  the  Roichswald 
and  at  Nijmegen,  and  in  the  area  of  the  British  1st  Division  at  Arnhem. 
Only  a.  small  part  cf  the  101st  artillery  cane  in  on  D-day. 

5.  On  D  +  1  the  two  battalions  which  had  been  engaged  in  securing 
LZ  W  were  unable  to  take  the  bridge  nearby  at  Best  because  cf  the 


l/  Operation  Market  -  Air  Invasion  cf  Holland,  Headquarters 
IX  Troop  Carrier  Corn. land. 
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general  area  of  the  energy's  heavy  artillery,  ncrto.r  and  sr.ir.ll  arras  fire. 

At  1530  on  D  +  1,  428  gliders  landed  the  3rd  battalion  of  the  327th  glider 
infantry  regiment,  an  engineer  battalion,  mere  of  the  377th  Prcht  F;,  Bn,  anc 
a  few  nodical,  signal  and  artillery  troops,  plus  supply  and  sc  no  vehicles; 
in  all,  about  2580  non.  The  3rd  Bn  of  the  327th  was  assigned  the  mission 
of  providing  local  pre tcction  for  the  LZ  and  the  Division  service  area.. 
There  was  a  resupply  drop  to  the  Division  by  121  B-24  bombers  of  v  11  eh  only 
40  percent  of  the  drop  was  recovered. 

6.  Poor  weather  on  D  +  2  cut  down  the  airlift  effort  and  postponed 
the  lift  arrival  until  1500.  Of  the  335  gliders  dispa.tchod  only  209 
arrived  intact  on  the  LZ,  principally  because  of  bod  weather.  These 
brought  the  1st  and  2nd  Battalions  of  the  327th,  the  remainder  of  the 
377th  FA,  elements  of  another  FA  battalion  and  of  an  anti-tank  battalion, 
and  sene  division  artillery.  In  all,  about  1350  troops  were  brought  in. 
Because  of  bad  weather  resupply  missions  were  cancelled  on  this  day.  At 
1415  two  battalions  of  the  502nd  reinforced  by  one  seundron  of  the  15/19- 
Hussars  (British  jorncur),  launched  an  attack  against  the  bridge  at  Best 
and  succeeded  in  taking  the  bridge  at  1800.  There  is  no  indication  that 
the  guns  brought  in  on  this  day  by  glider  (75  mm  how.,  57  mm  AT)  were  used 
in  this  action,  but  rather  that  it  was  only  with  the  help  of  the  Hussars 
that  the  action  succeeded.  At  1700  enemy  tanks  approached  Zon  bridge 
from  the  east  side  of  the  corridor  and  shelled  that  and  ether  targets  in 
the  area.  These  tanks  withdrew  after  two  wore  knocked  cut  by  the  anti¬ 
tank  guns  which  had  just  arrived.  This  was  very  marginal  timing  indeed, 
and  had  the  nti-tcnlc  guns  not  become  a  vailable  in  the  nick  o  f  time  the 
presence  of  the  enemy  tanks  could  have  become  a  serious  problem.  Had 
more  cf  the  artillery  been  available  at  the  beginning  of  the  action 
rather  than  delivered  in  later  lifts,  the  battle  at  Best  would,  probably 
have  succeeded  much  sooner,  and  without  outside  assistance  such  as  that 
furnished  by  the  Hussars,  About  two  battalions  always  had.  to  be  com¬ 
mitted  to  the  defense  and  security  of  the  landing  zone. 
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II.  U.  S,  82nd  AIRBORNE  DIVISION 

•  —  — -■!.  '*  i  i  . .  mu  ■'  m  

7.  The  airlift  for  the  82nd  on  D-day  was  very  similar  to  that  for 
tho  101st,  and  is  shown  in  Table  II. 

TABLE  II 


FORCES,  BROUGHT  INTO  82ND  AREA  ON  D-DAY 


Unit 


Div  Hqrs  end  Hqrs  Co 
Div  artillery  Hqrs 
Div  Signal  Co 

Div  Rocon  Plat  l/ 

80  Anti-tank  Bn  (Battery  A) 
307  Abn  Engineer  Bn 
376  Prcht  FA  Bn  2/ 

504  Prcht  Inf  Rogt 

505  Prcht  Inf  Rogt 
508  Prcht  Inf  Rogt 
325  Glider  Inf  Rogt 

TOTALS 


Parachute 

Transport 

7 

3 

2 


27' 

48 

137 

126 

130 

2 


Gliders 

12 

2 

8 

6 

22 


482 


50 


1/  Includes  8-57  mm  guns 

2/  Includes  10-50  cal.  AG,  17-75  Kin  pack  howitzers 


Personnel 

Landed 

155 
72 
51 
29 
79 
388 
564. 
2016 
2151 
1922 
,  .  4.P. , 


7477 


It  mil  be  noted  that  considerable  artillery  was  brought  in  with  this 


division  on  D-day,  by  parachute  as  well  as  glider.  The  battalion  was 
assembled  and  firing  in  a  little  more  than  an  hour  after  landing. 

8.  As  far  as  rate  of  build-up  is  concerned,  the  activities  of 
tho  508th  Regiment  are  cf  particular  importance.  This  regiment  had 
particularly  full  ccaapitnents .  These  included  holding  the  high  ground 


from  Aylor  tc  Nijmegen,  to-  establish  several  strong  road  blocks,  assist 
in  the  capture  of  two  bridges,  at  Hater  and  Honinghutio,  to  advance  on 
Nijmegen  and  attempt  to  seize  the  bridges,  and  finally  to  clear  and 
hold  glider  landing  zone  "Tlf  for  the  glider  build-up  to  cone  the  next 
day,  D  +  1.  The  first  strong  counterattack  came  on  the  morning  ox  D  +  1 
from  the  Reichswald  and  the  enemy  captured  much  cf  the  landing  zone  near 
the  forest.  This  was  a.  serious  situation  since  a.  large  glider  lift  was 
soon  expected  on  this  day,  Nearly  all  of  the  508th  was  ordered  to  clear 
the  landing  zone  near  Ayler,  which  necessitated  recalling  troops  which 
wore  engaged  in  tho  important  attack  on  Nijmegen.  Although  this  succeeded 
in  clearing;  enemy  troops  from  the  landing  zone  in  time  for  the  gliders1 


landing,  those  landing  on  the  eastern  side  of  the  LZ  were  subjected  to 
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mortar,  artillery,  rod  small  arms  fire.  Had  the  LZ  not  been  cleared  in 
tine,  the  cncny  could  have  effectively  ruined  aero  of  the  glider  build-up 
which  emo  on  this  day.  Is  it  was,  sane  of  the  gliders  and  glider  troops 
were  lost  to  cncny  action.  A  landing  zone,  LZ  "0",  also  had  to  be  cleared, 
by  clcnents  of  the  505th.  450  gliders  cane  in  with  three  artillery  bat¬ 
talions,  the  remainder  of  the  anti-tank  battalion,  medical  and  signal 
personnel,  and  vehicles  —  about  1300  personnel  in  all.  The  resupply 
by  parachute  from  135  B-24  bonbers  on  this  day  was  about  60  percent 
effective. 

9.  On  D  +  2  the  planned  schedule  cf  build-up  was  for  the  325th  Glider 
Infantry  Regiment  of  some  2700  troops  to,  land  in  the  82nd  Division  area. 

On  this  day  elements  of  the  505th  reinforced  by  the  Armored  Guards  were 
fighting  a  hard  battle  to  gain  the  Nijmegen  bridge,  but  the  forces  avail¬ 
able  for  the  attack  wore  insufficient.  The  325th  Gl.  Inf.  Rcgt.  was  unable 
to  take  off  from  England  because  cf  bad  weather,  and  in  fact  was  unable  to 
get  in  until  D  +  6.  Had  this  regiment  come  in  on  schedule  it  would  most 
likely  have  been  possible  tc  take  the  Nijmegen  bridge  on  D  +  2.  The  Nij¬ 
megen  bridge  was  south  of  Arnhem  and  taking  it  in' tho  planned  time  (not 
later  than  D  +  1)  was  most  important  for  tho  success  cf  the  operation. 

If  tho  325th  could  have  been  committed  earlier,  say  on  D  +  2,  the  bridge 
could  probably  have  been  taken  the  same  day.  This  would  have  represented 
a  valuable  saving  cf  time  which  cculcl  well  have  significantly  affected 
the  outcome  of  the  whole  operation.  There  was  a  resupply  drop  on  this 
day  by  30  C-47’s  on  LZ  ”0"  but  the  recovery  was  negligible.  There  was  a 
resupply  drop  on  D  +  4  by  400  C-47 1 s ;  tho  supply  recovery  was  estimated 
at  60  percent.  , 

10.  It  required  seven  days  to  bring  in  all  the  airborne  elements 
of  the  U.  S.  Divisions.  During  this  time  the  Divisions  were  obliged  to 
protect  tho  LZ*s  with  considerable  forces  while  carrying  out  their  assigned 
ground  missions.  This  requirement  for'LZ  protection  reduces  the  strength 
which  would  otherwise  be  available  for  the  essential  tasks  of  the  troops. 
Rate  of  build-up,  end  Its  strong  dependency  on  weather  conditions,  can 
certainly  be  a  critical  factor  in  an  airborne  operation.  The  failure  of 
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the  325th  Glider  Infantry  Regiment  to  land  -until  D  +  6  not  only  slowed 
down  the  operation,  but  also  could  have  led  to  defeat  if  the  German  counter¬ 
attacking  forces  had  been  stronger.  The  late  cr  non-arrival  of  the  air  re¬ 
supply  lifts  became  a  serious  natter  bjr  D  +  3.  These  effects  are  brought 
out  oven  nor c  forcibly  by  the  course  of  events  at  Arnhem. 

11.  An  attenpt  has  been  na.de  to  secure  sene  figures  which  indicate 
the  enemy  rate  of  build-up.  This  has  been  done  by  estimating  from  various 
action  roper ts  the  number  of  enemy  troops  reported  in  contact  with  the  U.  S. 
troops  for  each  day,  in  both  -the  101st  division  area  and  the  82nd  division 
area.  This  is  shown  in  Table  III  below,  together  with  the  U.  S.  rate  of 


build-up. 


TABLE  III 


RATE  OF  BUILD-UP  -  U.  S.  ..I'D  GEBijRI!  TACO  PS  (MARKET) 


101st 

,  Area 

82nd 

Area 

Total 

Cumula 

.tive 

U.S. 

German  Trps 

U.S, 

German  Trps 

U.S.  German  Trps  Tota 

.1 

Day 

Troops 

in  contact 

Troops 

in  contact 

Troops  in 

contact 

U.S. 

German 

D 

6885 

580 

7477 

1244 

14362 

1724 

14362 

1724 

D+l 

2580 

1570 

1300 

675 

3880 

2870 

18242 

4594 

D+2 

1350  . 

3000 

0 

1708 

1350 

4708 

19592 

9302 

D43 

0 

620 

0 

2616 

0 

3236 

19592 

12538 

D*4 

0 

100 

0 

0 

- 

19592 

- 

D+5 

0 

2240 

0 

- 

0 

- 

19592 

_ 

D46 

— 

— 

2700 

r*n 

- 

- 

TOTAL  10815~* 

8110* 

8777’** 

r-  ■  ■■ 

6243^ 

Up  to  and  including  D  4  5 
Up  to  and  including  D  +  3 


No  great  accuracy  can  be  claimed  for  the  figures  showing  the  number  cf 
German  troops  in  contact.  They  indicate  a  largo  superiority  in  numbers  of 
U.  S,  tie  ops  for  the  first  two  days,  but  with  German  strength  growing  there¬ 
after  to  proportions  net  greatly  less  than  those  of  the  airborne  forces. 

It  must  be  remembered  that  the  forces  of  the  82nd  Division  and  the  101st 
Division  were  reinforced  by  some  of  the  British  ground  forces  after  linkup. 
These  additional  forces  are  not  included  in  Table  III.  The  first  coordi¬ 
nated  German  counter-attack  on  a  divisional  scale  was  made  in  the  82nd 
area  on  D  +  2.  Heavy  German  counter-attacks  were  made  near  Voghel  on 
D  +  5,  P  4  7,  and  D  4  8.  Beginning  op  D-day  two  German  divisions  (esti¬ 
mated  50  percent  strength)  departed  from  the  West  coast  of  Holland  for 
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a  98  mile  march  to  the  airborne  battle  area.  They  covered  this  distance 
in  5  days,  arriving  in  the  battle  area  by  D  +  5.  Table  III  shov?s  the 
importance  of  employing  a  very  high  rate  of  build-up  in  an  airborne 
assault,  in  order  to  have  large  numerical  superiority  over  the  enemy 
before  his  build-up  can  become  effective. 

Ill .  THE  BRITISH  1ST  AIRBORNE  DIVISION  AT  ARIIH3H 

12.  Owing  to  the  limitations  on  airlift,  the  rate  of  build-up  plan 
for  the  1st  British  Division  at  Arnhem  was  to  use  three  separate  airlifts 
on  three  consecutive  days.  The  1st  Air  Landing  Brigade  was  to  land  by 
glider  and  the  1st  Parachute  Brigade  by  parachute  on  D-day.  The  D-day 
lift  comprised  155  parachute  transports  and  358  gliders.  It  brought  in 
the  following  units: 

Tac  Div  Hq 

1st  Airlanding  Recce  Sqdn 

1st  Airlanding  Light  artillery  Regt 

1st  Anti-tank  Battery 

1st  Parachute  Engineer  Sqdn 

9th  Field  Company  of  Engineers 

1st  Parachute  Brigade 

1st  Airlanding  Brigade  (not  all) 

16 th  Parachute  Field  Ambulance 
181st  Airlanding  Field  imbalance 

A  British  Brigade  is  of  about  the  same  size  as  a  U.  S.  Parachute  Regiment¬ 
al  Combat  Team.  Although  exact  numbers  have  not  been  found,  it  is  esti¬ 
mated  that  this  lift  brought  in  5500  -  6000  men.  The  Airlanding  Brigade 
forces  brought  in  on  D-day  were  used  to  protect  the  L Z  and  DZ  for  the 
second  lift  to  follow  on  .the  next  day.  The  plan  called  for  the  second 
lift,  containing  the  balance  of  the  Division,  to  arrive  not  later  than 
1000  on  D  +  1,  and  the  Polish  Parachute  Troops  on  D  +  2.  Some  fighting 
was  necessary  to  hold  the  dropping  and  landing  zones. 

13.  On  D  +  1  the  second  airlift  arrived  5  hours  later  than  planned. 

It  brought  in  the  4th  Parachute  Brigade,  the  balance  of  the  1st  Airland¬ 
ing  Brigade,  plus  artillery,  anti-tank,  and  medical  attachments ,  There 
was  also  a  small  amount  of  resupply  by  35  aircraft  on  this  day  math  fair 
recovery.  Forces  were  still  committed  to  secure  the  resupply  arop  md 
landing  zones.  On  D  +  2  31  gliders  carrying  elements  of  the  Polish  Brigade 
landed  in  the  area.  The  greater  pert  of  this  brigade,  consisting  of  the 
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parachute  elements,  could  not  he  brought  in  on  D  ■+  2  because  of  weather, 

This  force  was  also  not  brought  in  on  D  +  3  because  of  poor  weather. 

There  was  a  resupply  drop  on  D  +  3  but  the  ore-arranged  DZ  was  in  enemy 
hands,  and  the  failure  of  communications  precluded  changing  the  drop  area. 

All  supplies  fell  into,  enemy  hands.  The  drop  of  the  parachute  element  of 
the  Polish  Brigade  which  was  scheduled  for  D  +  2  did  not  take  place  until 
D  *  4  when  only  about  half  of  the  nlanned  parachute  force  was  dropped, 

This  drop  was  south  of  the  lower  Rhine  near  Arnhem.  A  resupply  drop  was 
also  made  on  D  *  4,  but  was  not  very  successful  owing  to  enemy  fighter 
activity.  Ammunition,  food  and  water  were  running  very  low  in  the  British 
Division.  Bad  weather  on  D  +  5  made  airlift  activities  impossible.  There 
vms  also  a  resupply  drop  on  this  day  but  only  a  small  quantity  was  re¬ 
covered  owing  to  wide  dispersion  and  enemy  snipers  $  most  of  the  ammunition 
and  supplies  fell  into  enemy  hands.  The  weather  was  bad  on  the  D+-  7  and  D.4? 
and  there  is  no  record  of  the  1st  Division  having  received  any  further  re¬ 
supply  after  D  *  6,  The  total  British  forces  of  the  1st  Division  numbered 
about  10,000  men,  which  includes  1100  glider  pilots.  Of  this  number  2500 
survived  the  battle  to  be  evacuated.  The  size  of  the  Polish  Brigade  is 
unknown,  hut  probably  did  not  exceed  2600  men. 

14,.  The  rate  of  build-up,  as  well  as  resupply,  was  a  most  critical 
factor  in  the  Arnhem  end  of  Operation  MARKET,  and  can  he  pointed  out  as 
one  of  the  decisive  factors  which  contributed  to  the  failure  of  the  1st 
Division  to  secure  the  Arnhem  Bridge.  Had  it  been  possible  to  bring  in 
all  of  the  forces  on  D-day,  including  the  Polish  Brigade,  it  seems  there 
is  nothing  to  indicate  that  the  bridge  could  not  have  been  readily  secured. 
Or,  even  if  the  second  lift  had  arrived  on  the  forenoon  of  D 1  as  planned, 

instead  of  being  delayed  5  hours  by  weather,  according  to  a  British  state- 

2/  . 
ment-  the  difficulty  of  the  situation  might  have  been  alleviated  to  a  sig¬ 
nificant  degree .  As  in  the  case  of  the  U»  S,  areas,  the  troops  required 
to  protect  the  drop  and  landing  zones  were  urgent ly  needed  at  a  very  vital 
time  in  the  battle  (the  first  24  hours).  , 

2/  By  Air  to  Battle  -  The  Official  Account  of  The  British  Airborne 
v'  Divisions,  1945,  F,  98.  London:  His  Majesty's  Stationery  Office. 
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OPERATION  kI^UKE;,  (NORMANDY) 

15.  Three  airborne  divisions  wore  used  to  assist  the  amphibious 
invasion  in  Normandy  —  the  101st  and  82nd  U.  S.  Divisions  and  tho  British 
6th  Division.  There  wore  available  approximately  1384  troop-carrier  trans¬ 
ports  and  3300  gliders.  In  the  planning  It  was  estimated  that  it  would  be 
possible  to  lift  tho  parachute  troops  of  all  three  divisions  plus  small 
glider  forces  in  a  single  lift.  Other  airborne  troops  consisting  of 
glider  infantry  with  supporting  weapons  and  medical  and  signal  units  were 
to  arrive  la. tor  on  D-day  and  B  +  1.  Seaborne  echelons  of  the  101st  and 
82nd  Divisions  were  to  comae  in  with  the  amphibious  landings  on  tho  beaches 
and  join  their  divisions  on  D  +  1. 

16.  ill  of  the  airlift  of  the  101st  was  brought  in  before  the  end  of 
D-day.  The  main  force  consisting  of  parachute  troops  came  in  at  about 
0200.  This  was  followed  by  a  glider  serial  nea.r  dawn  (0400)  and  another 
at  dusk  (2100-2300).  The  D-day  lift  of  the  101st  Division  was  composed 

of  tho  following  units: 


TABLE  IV 

D-DAY  LIFT  OF  THE  lOl^T  DIVISION 


Unit 


501  Prcht  Inf  Rogt 

502  Prcht  Inf  Rogt1'1 
506  Prcht  Inf  Rogt- 


(1) 

1) 

(1) 


377  FA  Bn 


(2) 


0100-0200  June  6,  1944 

Parachute 

Transport 

134 

117 

120 

Jh 

425 


0400  June  6 ,  ■  1944 


(3) 


81  AA  and  ,jiti-tank  Bn 
(2  batteries)  plus  misc  units' 


TOTAL 

2100  June  6,  1944 


425 


Glider  Personnel 
2211 
1930 
1980 
547 

- - -r  ■ 

6668 


52 


220 


52 


6888 


Miscellaneous  (medical  and 
conmuni  cation  personnel 

and  materiel)  32  165 


(1)  According  to  the  T0/E  this  would  include  8-81  mm  mortars  and  27-60  mm 
mortars 

(2)  According  to  the  TO/S  this  would  include  10-50  cal,  machine  guns  and 
17-75  ram  pack  howitzers 

(3) -  This  includes  16-57  mm  anti-tank  guns 
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17.  In  considering  questions  of  rate  of  build-up  in  the  airborne 
part  of  Operation  Neptune  it  is  essential  also  to  consider  the  character 
of  the  parachute  drops  and  glider  landings.  Because  of  fog  and  flak  en¬ 
countered  over  the  land  the  parachute  transport  formations  became  broken 
up  and  became  so  widely  dispersed  that  for  the  most  part,  anything  close¬ 
ly  approaching  the  planned  drop  in  accuracy  and  concentration  was  out  of 
the  question.  Disregarding  a  few  stray  sticks,  the  drop  of  the  101st  was 
scattered  over  a  rectangle  twenty- five  by  fifteen  miles,  about  70  percent 
of  the  initial  lift  unloaded  in  an  area  about  eight  miles  square.  The 
1500  paratroopers  (22  percent  of  the  personnel)  who  landed  outside  this 

area  were  either  killed  or  captured  without  contributing  directly  to  the 

1/ 

accomplishment  of  the  D-day  mission;  This  number  of  troops  moist  be  dis¬ 
counted  from  the  fighting  strength  since  they  were  essentially  removed 
from  the  battle  field.  Of  the  remaining  troops  the  scatter  was 'so  great 
that  only  relatively  small  units  were  able  to  be  formed  for  D-day  missions. 
This  naturally  imposed  a  handicap  on  the  airborne  troops  in 'the  accomplish¬ 
ment  of  their  missions.  In  many  ways  it  had  about  the  same  effect  that 
would  have  obtained  if  the  drop  had  been  accurate  as  planned  but  with  a 
fraction  of  the  forces.  By  dawn  of  D-day  about  1100  of  the  6600  para¬ 
troopers  were  on  or  near  the  Division 1 s  objectives.  Of  these  1100,  many 
were  at  or  committed  to  objectives  not  their  own,  having  picked  up  with 
the  nearest  available  group..  During  the  day  there  was  a  slow  build-up 


of  strength  as  isolated  small  groups  found  and  became  attached  to  larger 


groups,  and  at  tho  end  of  D-day  the  organized  parachute  strength  of  the 
101st  Division  was  about  2500  men  (see  ref.  3}  p.  131  and  p,  42  of  ref. 


4/ 

4). 


Thus  only  about  27  percent  of  the  original  parachute  force  of  the  division 


was  working  together  at  the  end  of  D-day. 

18,  Owing  to  the  great  scatter  of  the  drop  much  of  the  weapons  and 
equipment  was  lost.  Communications  equipment  was  very  scarce.  By  evening 
of  D-day  only  85  artillerymen  of  the  377th  Parachute  Field  artillery  Bat¬ 
talion  had  assembled  into  a  group.  They  had  with  them  only  one  75 

3/  "Rendezvous  with  Destiny"  -  a  History  of  the  lQlst  Airborne  Division, 
Rs.pp.art  and  Northwood,  :  A.shington,  Infantry  Journal  Press,  1948,  p.  95. 
4/  "Utah  Beach  to  Cherbourg"  -  American  Forces  in  Action  Scries,  Historical 
Division,  Department  of  tho  Army,  1947- 
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howitzer.  Five  other  howitzers  (out  of  the  original  17)  had  been  recovered 
but  at  such  a  distance  that  they  could  not  bo  used  and  had  to  be  abandoned. 
Thus,  only  one  75  ram  pack  howitzer  was  salvaged  from  the  Dr-day  drop,  and 
there  is  every  indication  that  this  gun  was  never  fir.ed  on  D-day.  Duo  to 
bad  scattering  most  of  the  artillerymen  had  fought  during  the  day  as  in¬ 
fantrymen  with  various  pick-up  groups,  about  60  percent  of  tho  bundle 
\ 

equipment  dropped  was  not  recovered.  Especially  felt  by  the  parachutists 
was  the  loss  of  many  radios  and  mortars*  /unmunition  also  beeame  scarce 
in  some  units,  it  dawn  on  D-day  gliders  came. in  with  2  batteries  of  the 
81st  Anti-aircraft  Anti-tank  Battalion j  about  220  mcn>  No  record  is  found 
of  the  57  mm  anti-tank  guns  of  this  battalion  being  used  on  D-day.  dust 
before  dark  bn  tho  evening  of  D-day,  a  second  glider  lift  came  in  consist¬ 
ing  of  32  HorSa  gliders  carrying  165  communication  and  medical  personnel 
and  equipment*  The  large  size  of  the  gliders  and  the  smallness  of  the 
fields  resulted  in  considerable  loss  due  to  crashes.  About  a  third  of 
tho  personnel  was  lost  but  presumably  much  of  tho  equipment  was  recovered 
in  usable  condition* 

19.  Tho  only  reitaining  build-up  scheduled  for  the  101st  was  the  link¬ 
up  with  its  seaborne  elements  which  would  end  the  purely  airborne  phase  of 
the  operation.  Included  in  these  seaborne  demerits  were  the  327th  Glider 
Infantry  Regiment,  the  32lst  Glider  Field  Artillery  Battalion  end  the 
907th  Glider  Field  Artillery  Battalion.  The  3rd  battalion  of  tho  327th 
came  ashoro  shortly  after  noon  on  D-day  but  bivouacked  near  the  beach 

,  m 

that  night.  This  battalion  was  scheduled  to  lead  off  an  advance  of  tho 
506th  at  0430  on  D  +  1.  However,  because  of  enemy  action,  it  could  not 
join  forces  in  time  and  the  506th  had  to  proceed  xvithout  it.  The  link-up 
was  finally  mr.de  at  midnight,  at  which  time  this  reinforcement  was  urgent¬ 
ly  needed.  By  the  end  of  D  i  1  the  build-up  of  artillery  was  becoming 
effect! vo.  On  D-day  (not  later  than  noon)  definite  contact  had  boon  made 
between  elements  of  the  4th  Division,  which  had  come  over  tho  beach,  and 
the  3rd  Battalion  of  the  501st  at  Pouppoville,  a  town  very  close  to  the 
beach.  On  D  +  1  sizable  forces  of  the  4th  Division  were  committed  in  the 
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original  airborne  battle  area^  but  the  airborne  forces  were  still  fighting 
alone  at  the  most  forward  linos.  The  321st  Glider  Field  Artillery  Battalion 
landed  most  of  its  personnel  on  Utah  Beach  on  D-day,  but  were  unable  to 
get  their  guns  and  vehicles  until  D  +•  3,  and  therefore  did  not  .join  the 
101st  until  D  +  A,  The  907th  artillery  was  unable  to  join  tho  division 
until  D  +  3*  However  by  D  +  2  the  101st  had  been  reinforced  by  the  327th 
Glider  Infantry  Regiment  and  with  two  battalions  of  artillery  bar  rowed 
from  the  amphibious  force  (see  ref.  3,  pp  150-151).  Thus,  the  purely  air¬ 
borne  phase  of  tho  operations  of  the  101st  may  be  said  to  have  ended  on 
D  +  2  at  the  latest. 

20.  The-  D-day  lift  of  the  82nd  Division  consisted  of  tho  units  shown 
in  Table  V. 

TABLE  V 


FIRST  D-DAY  LIFT  OF  82ND  DIVISION  (0200  JUNE  6,  1941) 


Unit 

505  Prcht  Inf  Rogt^) 

507  Prcht  Inf  Regt^^ 

(5) 

508  Prcht  Inf  Regt 

Div  Iiqs  and  Engineers 

80  AA  Bn^  (2  batteries  and  misc 
Div.  units)  came  in  at  04 00  ■ 

Parachute 

Transports 

Gliders 

Personnel 

Landed 

117 

117 

117 

27 

52 

2095 

2004 

1994 

303 

220 

Totals 

351 

79 

6616 

SECOND  D-DAY  LIFT  OF  821®  DIVISION  (2200  JUNE  6, 

1944) 

(7) 

80th  AA  Bnv  '  (l  battery  and  misc. 

Div.  units) 

26 

135 

Miscellaneous 

49 

301 

319  FA  Bn^ 

50 

418 

320  Glider  Inf  FA  Bn^8^ 

50 

319 

Totals 

175 

.  1173 

SUL  TOTALS 

351 

254 

7789 

(4)  Includes  27-60  mi.  mortars,  12-81  mm  mortars,  and  2-75  mm  howitzers 

(5)  Same  as  (4)  less  the  75  mm  howitzers 

(6)  Includes  16-57  mm  anti-tank  guns 

(7)  Includes  8-57  mm  anti-tank  guns 

(8)  Includes  12-75  mm  howitzers 
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21.  As  in  the  case  of  the  101st  Division  tho  drop  of  the  82nd  Division 
was  widely  dispersed,  and  only  relatively  small  units  were  organized  into 
fighting  groups  on  D-day.  Likewise,  much  of  the  communications  equipment 
and  weapons  was  lost.  One  of  the  two  75  ram  pack  hoT\’itzers  of  the  505th 

was  recovered.  There  is  no  record  of  the  recovery  of  any  of  the  other 
pack  howitzers  which  were  dropped  (6  in  all).  Six  of  the  sixteen  57  mm 
anti-tank  guns  were  recovered  from  the  first  glider  landings  on  D-day  but 
were  not  in  position  until  1730  hours.  Parachute  and  glider  elements  of 
the  82nd  Airborne  Signal  Company  which  came  in  with  the  first  lift  were 
badly  scattered  and  assembled  with  much  difficulty,.  Inch  equipment  was 
lost.  Only  one  of  the  three  SCR  193  radios  landed  during  D-day  was,  opera¬ 
tive,  and  it  was  not  until  the  night  of  Juno  6-7  that  radio  contact  was 
established  with  the  4th  Infantry  Division  (which  landed  on  the  beach  on 
D-day  and  was  to  link  up  with  tho  Airborne  forces)  and  with  the  Division 
base  in  England,  A  glider  lift  crane  in  the  evening  of  D-day  carrying 
mostly  artillorv,  engineers  and  special,  troops.  It  is  reported  that  this 

*  y 

operation  was  marked  by  high  losses  due  to  crash  landings  and  to  on  cry 

artillory  and  small  arms  fire.  At  the  end  of  D-day  it  is  estimated  in 

6/ 

ref.  6  that  30  rercent  of  the  division  forces  were  under  control.  The 

7/ 

G-3  report  at  tho  end  of  D-day  states  the  following: 

"Combat  Efficiency.  Excellent,  short  60  percent  inf., 

90  percent  Artillery. " 

22.  Tho  82nd  Division  received  a  troop  build-up  lift  by  197  gliders 

which  came  in  between  0700  and  0900  on  D  +  1.  This  lift  brought  in  the 

325th  Glider  Infantry  Regiment  consisting  of  2360  troops.  Weapons  brought 

in  with  this  unit  includo  the  following: 

18  light- machine  guns 

12  heavy  machine  guns 

36-60  mm  mortars 

18-81  mm  mortars 

109  rocket  launchers 

54  Browning  automatic  rifles 

9-57  ram  anti-tank  guns 


5/  Tactical  Employment  in  tho  U.  S.  Army  of  Transport  Aircraft' and  Gliders 
”  in  World  War  II.  The  Archives  of  the  AAF  Historical  Office,  p-.  14, Chap. IV 
6/  82nd  Airborne  Division  -  Action  in  Normandy,  France,  Juno-July,1944>  P»5- 
7/  82nd  ...dr borne  Division  G-3  Periodic  Reports  (including  Sitrops)  No.  2-34, 
”  Normandy,  7  June  -  11  July  1944,  Operations  Reports,  .'.GO 
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There  were  many  crash  landings  of  those  gliders  and  casualties  totalled 
approximately  7*5  percent.  The  only  remaining  build-up  scheduled  for  the 
82nd  was  that  coming  from  the  linkup  with  its  seaborne  echelon,  i.  poor 
resupply  drop  occurred  about  0630  on  D  +  1.  Of  the  208  transports  start¬ 
ing  out,  owing  to'  poor  weather  and  visibility  conditions  and  to  intense 
enemy  ground  fire  only  148  transports  dropped  their  cargoes.  The  drop 
pattern  wa.s  poor  and  bundles  were  scattered.  Only  about  50  percent  of 
tho  drop  wa.s  rccovored  initially.  Continued  soa.rch  later  incrce.scd  this 
to  70  percent  recovered.  This  resupply  mission  on  tho  morning  of  D  +  1 
was  scheduled  automatically.  Thereafter  other  resupply  missions  wero  to  be 
on  call  if  needed.  The  automatic  mission  was  tho  only  parachute  mission 
ultimately  flown  but  a  small  amount  of  supply  was  taken  in  later  by  glider. 
The  records  show  that  2  gliders  landed  on  D  +  3  with  some  badly  needed 
communications  equipment.  Some  idea  of  tho  strength  of  forces  at  the 
end  of  D  +  1  may  bo  formed  from  the  following  statements  taken  from  ref.  6. 

"The  325th1 s  regimental  strength  at  tho  close  of  the  day 
was  approximately  85  percent," 

n;,.t  1900  the  507th  at  approximately  25  percent  strength." 

"Regimental  strength  of  the  508th  at  the  close  of  the  day 
was  approximately  25  percent." 

8/  * 

The  G-3  report"*  for  the  end  of  D  +  1  contains  the  following  statement: 

"Combat  Efficiency.  Excellent— 50  percent  organic  Arty 
missing.  505  Inf.  has  less  than  half  strength,  507  Inf 
has  25  percent  present.  508  Xnf  less  than  25  percent 
present.  325  Inf  85  percent  present." 

Tho  G-3  report  also  shows  that  the  82nd  had  no  information  on  the  101 st 

until  late  on  D  +  2. 

23.  A  small  loading  element  of  the  sea  echelon  —  Company  C,  746th  Ta.nk 
Battalion  —  mado  contact  with  elements  of  tho  82nd  by  0900  on  D  t  1,  and 
tho  two  elements  together  participated  in  actions  on  this  day,  -‘•Iso  during 
tho  day  of  D  +  1  contact  was  established  between  the  82nd  and  4th  Infantry 
Division,  The  G-3  report  on  D  +  2  states  no  material  change  in  combat 
strength.  On  D  +  3  all  of  the  seaborne  artillery  attached  to  the  82nd 
(the  456th  Parachute  Field  Artillery  Battalion  and  the  remainder  of  the 
Division  krtillory)  joined  units  of  the  82nd  and  went  into  position  with 

8 /  G-3  Report 
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thorn,  Tho  90th  Division  Artillery  and  one  battalion  of  the  4th  Division 
Artillery  were  in  general  support  of  the  82nd.  Thus  the  purely  airborne 
phase  of  tho  action  of  tho  82nd  ended  on  D  +  3.  At  the  end  of  D  +  3  the 
G-3  report  roads  as  follows: 

"Combat  Efficiency:  Excellent.  507th  and  508  Prcht  Inf 
each  now  at  approximately  35  percent  full  strength,  325th 
Gl  Inf  now  at  approximately  75  percent  strength.  No 
material  change  in  other  units." 

24;  It  is  believed  that  the  following  excerpt  from  ref.  3  (pp*  41-42) 
givos  a  fairly  accurate  description  of  the  situation  of  the  two  U,  S.  Air¬ 
borne  Divisions  at  the  end  of  D-day. 

"A  hard  fight  had  been  fought  on  D  Day  by  the  82d  and  101st  Airborne 
Divisions  -  a  fight  that  had  not  gone  entirely  according  to  plan  and  had  cost 
heavy  casualties .  Not  ono  battle  but  fifteen  or  twenty  separate  engagements 
had  been  fought. 

"Both  divisions  had.  had  scattered  drops,  with  varying  losses  in  men 
and  materiel.  Initial  dispersion  was  further  aggravated  by  the  Normandy, 
terrain j  the  hedgerows  made  it  difficult  to  assemble  end  still  more  diffi¬ 
cult  to  coordinate  the  maneuver  of  units.  Some  units  were  completely  un¬ 
aware  of  others,  fighting  only  a  few  hundred  yards  away.  The  groups  wore 
usually  mixed,  and  men  strangers  to  their  leaders  fought. for  objectives 
to  which  they  had  not  been  assigned,  Still,  the  airborne  operation  was 
in  general  a  success.  Small  groups  of  parachutists  took  advantage  of  a 
surprised  and  temporarily  disorganized  enemy  to  seize  many  of  tho  vital 
objectives  quickly. 

tnjhen  D  Day  ended,  the '  101st  Airborne  Division  had  accomplished  the 
most  important  of  its  initial  missions.  General  Taylor  had  estimated  at 
noontime  that,  despite  the  errors  of  the  drop,  the  tactical  situation  of 
his  division  was  sound.  The  way  had  been  cleared  for  the  movement  of  the 
sea-borne  forces  inland.  The  northern  sector  in  the  vicinity  of  Foucarvillo 
was  securely  held  by  the  502nd  Parachute  Infantry,  On  the  other  hand,  the 
forces  holding  tho  southern  flank  of  tho  Corps  front  along  the  Douve  north 
of  Caron  tan  were  not  as  strong  as  intended.  The  lo  port  bridges  had  been 
taken,  but  the  bridgehead  had  to  be  abandoned..  The  la  Barquette  lock  was 
occupied,  but  precariously.  Virtually  isolated,  with  a  total  strength 
nearer  three  companies  than  three  battalions,  short  of  ammunition,  and 
facing  unexpectedly,  tenacious  opposition,  the  prospects  of  the  southern 
units  did  not  appear  bright.  In  tho  St.  Come-du-kont  area  the  enemy 
effectively  held  tho  501st  Parachute  Infantry  against  the  swamps  in  the 
vicinity  of  les  Droueries  and  Bse.  Addoville,  There  were  no  men  to  be 
spared  to  proceed  against  tho  railroad  and  highway  bridges  across  tho  Douve, 
and  tho  enemy  was  thus  left  strong  and  mobile  to  the  southwest, 

"Yet  hero,  as  elsewhere  on  D  Dajr,  the  weakness  of  the  i  mop  icon  forces 
was  more  than  offset  by  the  almost  total  lack  of  aggressiveness  on  the  part 
of  the  enemy.  Positions  which  tactically  should  have  required  battalions 
for  defense  could  be  and  were  held  by  small  improvised  forces  which  had 
to  worry  more  about  cover  from  artillery  and  mortar  fire  than  about  counter— 
attack .  Proba-bly  the  weakest  feature  of  tho  whole  situation  at  the. close 
of  D  Day  was  tho  lack  of  communication.  This  had  plagued  the  activities 
of  cost  of  the  battalions  during1  tho  day.  At  night,  though  it  was  only 
the  southern  forces /that  remained  out  of  contact,  tho  southern  flank  wc-s 
precisely  the  most  seriously  threatened  portion  of  the  division  sector 
(lap  No.  9).  - 
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:,Tho  situation  of  the  82d  Division  was  more  serious  than  that  to  the 
east.  The  plan  by  which  tho  82d  was  to  have  been  placed  in  possession  of 
both  banks  of  the  Lerdoret  was  voided  by  the  faulty  drop.  Large  numb ers 
of  the  division  were  isolated  west  of  the  Ilerderet ,  unable  to  reach  the 
division's  planned  objectives  in  that  area.  The  La- Fiere  bridgehead  had 
been  won  only  to  bo  promptly  lost.  This  was  costly,  for  it  created  a  tac¬ 
tical  problem  that  engaged  the  major  forces  of  the  entire  division  for  the 
next  three  or  four  days,  moreover,  the  expected  reinforcements  by  sea  and 
glider  had  not  arrived  by  the  end  of  D  Day  and  many  of  the  latter  had  been 
irretrievably  lost  in  landing.  General  Ridgway,  viewing  the  operation  at 
the  ilerderet  and  lacking  information  about  the  other  divisions  was  naturally 
alarmed  end  took  measures  to  consolidate  his  defensive  base  at  Ste.  kcre- 
Egliso, 


"There  was  probably  little  optimism  in  the  minds  of  the  most  of  the 
commanders  of.  the  101st  and  82d  Divisions,  as  D  Day  camo  to  a  close.’  Of 
the  6,600  men  of  the  101st  Division  dropped  on  the  morning  of  D  Day,  only 
2500  men  wore  working  together  at  the  end  of  the  day.  Reinforcements 
wore  needed  for  all  of  the  airborne  units.  Such  reinforcements  had  to 
come  across  the  beaxh.  Fortunately  the  sea-borne  landing  had  been  relative¬ 
ly  unopposed.  The  arrival  of  tho  4th  Division  had  freed  the  101st  bir- 
berne  Division  of  responsibility  in  the  north  and  oast  and  released  a 
large  part  of  this  division  for  employment  elsewhere,.  The  rapid  progress 
of  the  4th  Division  on  D  Day  promised  to  improve  greatly  the  situation  of 
the  two  airborne  divisions." 

25.  It  has  been  pointed  out  that  as  a  result  of  the  great  dispersion 
in  the  parachute  drop,  not  only  did  the  troops  become  mixed  up  and  separated 
from  their  units  but  on  the  first  day  at  least  most  of  tho  fighting  strength 


consisted  of  relatively  small  impromptu  groups  which  had  collected  and  were 
directed  by  mere  or  less  improvised  leadership.  In  view  of  this  peculiarity 
of  the  airborne  pha.se  of  Operation  FEPTUNS,  of  equal  importance  as  far  as 
rate  of  build-up  in  the  ordinary  sense  is  concerned  is  the  rate  at  which 
the  small  and  the  isolated  groups  were  able  to  form  into  larger  groups  or 
units  and  eventually  come  under  the  control  and  direction  of  a  regimental 
headquarters.  In  general,  smell  groups  more  or  less. isolated  and  not  in 
communication  with  their  controlling  headquarters  do  net  have  tho  same  ef¬ 
fective  fighting  -  strength  as  when  the  same  number  of  troops  arc  formed 
into  a  smaller  number  of  larger  size  units  with  normal  leadership  end 
under  headquarters  control.  The  exact  relation  between  the  fighting 


strengths  for  these  two  situations  would  undoubtedly  bo  very  difficult 
to  determine  and  certainly  cannot  bo  attempted  here.  <.s  far  as  organized 
fighting  strength  is  concerned,  and  for  lack  of  anything  better,  the  values 
given  for  regimental  strength  can  be  used  as  a  rough  guide  when  availa.blo. 


The  build-up  as  estimated  in  this  manner  and  including  any  additional 
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reinforcements  is  shown  in  Table  VI.  The  number  of  German  troops  in  con¬ 
tact  has  been  derived  from  various  battle  records,  and  is  also  da  own  in 
the  table . 


TABLE  VI 


ESTIMATED  RATE  CF 

BUILD-UP 

IN  TERMS  OF 

FIOHTIHG  STRENGTH 

(NEPTUNE) 

101st  .Vrea 

82nd  A: 

rea 

Day, 
end  of 

Total 

Organized 

Strength 

U.  S. 

Troops 

German 

Troops 

in 

Contact 

Total 
Organ! zed 
Strength 

U.  $.'; 
Troops 

German 

Troops 

in 

Contact 

Total 

U.S, 

Organized 

Strength 

Troops 

Total 
German 
Troops 
in  Contact 

D 

2300 

2140 

2500 

2570 

5000 

4710 

D  +  1 

3500 

2325 

2700 

1550 

8200 

3875 

D  +  2 

5600 

720 

4700 

2880 

10,300 

3600 

D  +  3 

5300 

700 

26.  It  is  of  interest  to  note  that  in  the  MARKET  Operations,  Table  V, 
the  number  of  enemy  troops  in  contact  increases  with  time,  indicating  a  • 
build-up  cf  forces  thrown  into  the  action.  In  I'UPTUNE,  however,  Treble  VI 
shows  cC  decrease  in  the  number  of  oneiry  forces,  indicating  the  effects  of 
attrition  as  well  as  a  slow  withdrawal,  actually  -  and  in  contrast  to 
Operation  MARKET  -  the  battle  area  was  so  well  isolated  by  tactical  air 
support  that  it  was  impossible  for  the  Gormans  to  bring  up  reinforcements 
and  thereby  effect  a  build-up.  Table  VI  indicates  that  on  D-day  there  was 
little  difference  in  the  fighting  strength  of  the  U.  S.  and  German  forces. 
Had  the  German  reaction  boon  faster,  and  particularly  if  it  had  been  more 
aggressive,  it  seems  that  it  would  have  made  the  situation  of  the  airborne 
divisions  a  very  tenuous  one  -  especially  on  D-day.  IIa.d  isolation  cf  the 
battle  area  by  tactical  air  support  been  less  complete  such  that  the  Germans 
could  have  effected  some  build-up  -  as  they  did  in  the  Holland  operation  - 
the  airborne  assault  could  have  been  placed  in  great  jeoparcy.  Considering 
the  ra.ther  serious  loss  in  fighting  strength  because  of  the  poor  crops,  the 
airborne  <assa.ult  could  still  have  been  exploited  to  better  a.  event  age  if 
greater  forces  could  have  been  brought  in  on  D-day.  This  mignt  well  have 
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enabled  the  airborne  forces  to  take  all  their  objectives  without  the  time 
delay  that  actually  occurred,  As  it  ws.s,  the  effective  strength  of  the 
initial  assa.ult  was  reduced  to  about  one  third  as  a.  result  of  the  poor 
drop,  thereby  losing  a  potential  three  to  one  superiority  over  the  enemy. 

As  shorn  by  the  table,  at  least,  the  U.  S.  fighting  strength  on  D-day  was 
only  Slightly  greater  than, that  of  the  enemy  who  wore  in  a  defensive  position. 
This  was  hardly  a  sufficient  margin  of  superiority  in  lighting  strength, 
o specially  for  an  assault,  to  insure  rapid  defeat  of  the  opposing  forces. 

The  327th  Glider  Infantry  Regiment  end  also  evidently  the  1st  British  Air¬ 
borne  Division  were  available  to  be  brought  in  by  air  on  D-day.  Either 
the  lift  was  not  available  to  do  this,  or  else  it  was  thought  that  those 
additional  troops  would  not  be  needed  for  the  initial  assault  or  possibly 
both.  The  plan  called  for  the  link-up  of  the  sea-borne  echelons  of  the  air¬ 
borne  divisions  on  D  +  1.  The  327th  was  about  a  day  late  in  joining  the 
101st  division,  and  the  artillery  units  were  two  to  throe  days  late,  The 
seaborne  elements  of  the  82nd  linked  up  on  D  +  3  —  two  days  late. 

27.  Summary 

Operation  MARKET  points  cut  the  serious  role  which  weather  can 
play  in  interfering  with  a  planned  rate  of  build-up  of  troops  end  supplies. 

The  five  hour  delay  in  landing  reinforcements  at  Arnhem  and  especially  the 
four  day. delay  in  landing  reinforcements  at  Nijmegen  —  both  due  to  weather  — 
had  marked  effects  on  the  outcome  of  the  operation.  Everything  points  to 
the  groat  advantages  which  can  be  derived  from  employing  the  fastest  possible 
rate  of  build-up,  and  ideally  this  would  lead  to  committing  all  of  the 
planned  strength  in  the  initial  assault.  Thus,  if  all  of  the  British 
forces  had  been  brought  into  .nnhem  cn  D-day,  this  could  have  had  a  decisive 
influence  cn  the  battle  there.  It  is  brought  out  by  1'IEPTUHE  and  particular¬ 
ly  by  IARXST,  that  the  more  the  success  of  an  operation  is  made  to  depend 
on  later  build-up  the  greater  becomes  the  risk  that  the  operation  can  fail. 
.-Iso,  employing  a  build-up  by  consecutive  lifts  requires  the  use  cf  ground 
forces  to  secure  the  drop  and  landing  zones,  and  thus  diverts  this  much 
strength  from  the  main  missions  of  the  operation.  It  is  essential  to  have 
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artillery  available  without  delay ,  Operation  NEPTUNE  clearly  indicates 
how  a  badly  scattered  drop  can  result  in  a  serious  decrease  in  effective 
fighting  strength.  This  can  be  offset  to  seme  extent  if  a.  fast  enough 
rate  of  build-up  with  reinf orcornont s  is  possible.  In  ca.se  the  effective 
fighting  strength  cf  the  airborne  assault  does  not  have  touch  superiority 
over  that  cf  the  enemy,  it  is  imperative  that  the  encr.y  bo  completely 
isolated  by  tactical  air  support  so  that  he  cannot  receive,  reinforcements. 
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•BNCLOSDHE  G  OF  WSEG  STAFF  STUDY  NO.  3 
COI'MUNX  CATIONS 

1 •  introduction 

1.  An  airborne  operation  is  comparable  in  complexity  and  diversity 
of  forces  involved  with  an  amphibious  assault.  It  is  at  least  equally 
dependent  upon  precision  and  coordination  in  execution.  Its  range  from 
point  of- ground  contact  with  the  enemy  to  its  roar  bases  is  .at  least  as 
great  and  often  greater.  It  is  ns  dependent  upon  its  rear  for  timely  and 
adequate  resupply  and  recnforcc-ments .  In  airborne  operations  the  forces 
delivered  by  air  are  normally  irrevocably  committed  once  they  are  delivered 
and  must  rely  for  survival  mainly  upon  'their  own  success.  There  is  seldom 
an  opportunity  to  retire  gracefully  from  an  awkward  situation  to  return  on 
some  other  more  favorable  day.  Such  an  operation  as  is  described  here  is 
greatly  dependent  for  success  upon  its  communications.  This  section  of 
the  analysis  deals  with  tho  degree  of  this  dependency  experienced  'in  the 
World  War  II  airborne  operations  studied. 

II .  EXPERIENCE  IN  CERTAIN  WORLD  WAR  II  AIRBORNE  OPERATIONS 

2.  The  effects  of  inadequate  communications,  who novo r  this  difficulty 
occurred  in  tho  airborne  operations  studied,  are  apparent  from  the  highest 
to  the  lowest  ocholons, -inter-  and  intra-service.  The  causes  range  from 
poor  planning,  lack  of  or  inadequately  trained  personnel ,  inadequate  range 
capability,  poor  equipment  performance,  to  breakage  and  complete  loss  of 
equipment  in  delivery.  The  effects  produced  by  such  inadequacies  resulted 
in  a  wide  range  of  situations  extending  from  delay,  loss  of  equipment,  loss 
of  troops,,  to  oven  being  a  major  factor  contributing  to  the  loss  of 'a 
battle,  The  available  data  do  not  permit  systematic,  quantitative  treat¬ 
ment  of  the  subject.  'Tho  following  paragraphs  illustrate  tho  problems  met 
and  tho  results  experienced. 

.  3.  FIANNING:  In  NEPTUNE  the  forward  headquarters  of  one  airborne 
unit  understood  that  they  woro  to  receive  an  on-call  rosupply  mission  on 
D  +1  consisting  of  119  C-47  loads,  442,000  pounds  of  equipment  and  supplies. 
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The  troop  carrier  head quarters  understood  that  the  resupply  mission  was  to 
be  dispatched  automa tic ally  unless  cancelled  by  the  airborne  unit.  The 
mis under standing  apparently  arose  because  of  a  failure  in  liaison  between 
the  air  and  ground  commands  for  the  JB2P1U5E  airborne  operations.  In  any 
event,  communications  from  the  airborne  force  in  Normandy  back  to  the  U,  K. 


were  nonexistent  at  the  required  time.  No  facilities  had  been  planned  for 

^0*0**"******°**™^™ . M"""" " 

communication  from  the  airborne  unit  on  the  ground  to  troop  carrier 
aircraft  in  the  air.  The  mission  Was  flown,  The  result  was  the  loss  to 
the  enemy  of  most  of  the  supplies  because  the  drop  zone  was  not  in  the 
hands  of  the  airborne  forces.  This  caused  difficulty  and  delay  in  the 
ground  actions  of  the  unit  because  of  shortages  in  equipment.  The  airborne 
unit  had  lost  almost  60  per  cent  of 'its  initial  equipment  in  the  D-day 
night  drops  and  glider  landings  and  consequently  was  badly  in  need  of  this 
resupply, 

4.  Another  instance  of  the  effect  of  failure  to  plan  adequate  com¬ 
munications  is  afforded  by  an  experience  in  MASKS T ,  A  badly  needed  glider 
resupply  mission  was  expected  to  arrive  on  a  preplanned  LZ .  The  east  side 
of  the  LZ  was  under  heavy  enemy  fire,  the  west  side  was  clear  of  fire.. 

There  were  also  flak  positions  to  the  east  of  the  LZ.  The  airborne  troopers 
watched  the  glider  mission  come  over  and  gliders  release  and  land  on  the 
east  side  of  the  LZ .  Some,  apparently  confused,  flew  through  the  flak  into 
Germany.  No  radio  communications  from  ground  to  troop  carrier  forces  in 


the  air  had  been  planned  and  there  was  accordingly  nothing  that  could  be 


5e  on  the  ground  except  to  watch.  Casualties  in  the  glider  force  were 
heavy  and  a  large  quantity  of  supplies  was  lost. 

5.  No  facilities  for  communicating  from  ground  to  tactical  air  forces  in 
the  air  were  planned  for  the  NEPTUNE  airborne  forces#  Close  ground  support 


ay  fighter  bombers  was  not  at  that  time  beyond  the  earliest  stages  of 
development  in  that  theater  and  consequently  the  need  for  such  ground  con¬ 
trol  facilities  was. not  understood  by  planning  echelons.  (This  inciden¬ 
tally  twas  not  the  case  for  Naval  gunfire  support  for  which  communications 
facilities  were  well  planned.,)  It  was  demonstrated  in' at  least  two 
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instances  in  NEPTUNE  that  the  troopers  in  the  battle  felt  tho  need  for 
ground  communications  to  fighter  bombers  in  the  air.  There  is  one  recorded 


case  of  o.  paratrooper  persuading  a  fighter  operating  overhead  to  come  and 

r»Tr~ -  ■■■■mhmf..  . 


lend  immediate  specific  and  controlled  assistance.  The  records  are  not 

ii.hu.  , .  im ip— i  "T-""—11 

is  was  accomplished  except  that  the  Naval  gunfire  support 
communications  equipment  may  have  been  pressed  into  service  for  this  pur¬ 
pose.  The  other  example  is  at  the  opposite  end  of  the  scale.  Airborne 
engineers  had  succeeded  after  many  hours  of  labor  under  fire  to  reconstruct 


a  bridge.  Just  as  it  was  finished,  friendly  fighter  bombers  came  over  and 
knocked  it  out.  There  was  no,  way  to  communicate,  with  them  to  prevent  or 
break  eff  the  attack, 

6.  In  operation  VARSITY  close  air  support  of  troopers  of  the  U.  S. 

. . 

17th  Airborne  Division  was  to  be  provided  by  British  2d  TAP.  The  ground 
controllers  and  their  equipment  were  British  glider  borne  units.  The 


operation  was  so  planned  that  all  ground  controllers  came  in  with  the 
British  6th  Airborne  Division.  Those  allotted  to  the  U.  S.  units  then  had 


to  make  their  way  on  the  ground  to  tho  units  with  "torn  they  were  to  operate, 
No  close  air  support  missions  requiring  ground  control  could  be  run  for 


U.  S.^ units  until  several  hours  after  they  were  on  the  'grodhti!.  Pdrtunathly, 
this  delay  did  not  have  serious  consequences  because  of  lack  of  tenacious 


enemy  resistance.  Close  air  support  would  nevertheless  have  been  useful 
in  easing  tho  troopers’  task  if  thoy  had  had  it  earlier. 

7.  OPERATION*  In  the  early  stages  of  an  airborne  operation,  units 
of  hattalion  siza  on  smaller  aro  apt  to  bo  out  of  physical  contaot  with 
each  other  and  with  higher  unit  headquarters.  Regimental  and  higher  head¬ 
quarters  in  the  operational  area  aro  almost  certain  to  bo  out  of  physical 
contact  with  each  other,  except  for  visiting  officers  and  couriers,  and 
this  separation  often  continues  throughout  the  operation.  The  senior 
forward  headquarters  is,  of  courso,  physically  cut  off  from  its  rear  by 
distances  up  to  several  hundred  miles.  Under  these  circumstances  the 
reliable  operation  of  control  facilities,  wire  and  radio,  over  ranges  from 
a  few  hundred  yards  to  a  fow  hundred  miles,  assumes  inordinate  importance. 
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even  in  the  smallest  units. 

8.  In  both  HEpTUHE  and  MARKET,  Sufficient  instances  are  oited  to 
indicate  that  radio  communication  often  did  not  work  well  in  woods  or  xn 
high  hedgerow  terrain  even  when,  units  wore  only  a  few  hundred  yards  apart. 

In  the  open  tho  ranges  achieved  by  such  equipment  were  generally  adequate. 

In  MARKET ,  instances  of  this  difficulty  are  cited  fpr  divisional  radio 
communications  with  regiments  and  with  Corps  Headquarters  -and  in  HEPTUUE 
the  effect  ms  felt  at  all  levels.  In  one  recorded  instance  of  this  effect 
in  MBPTUHE,  a  company  attack  was  delayed  one  hour  and  '55  minutes  while 
awaiting  the  roturn  of  a  runner  who  had  boon  dispatched  with  orders  for  a. 
platoon  which  could  not  otherwise  bo  brought  under  control  for  tho  attack. 
The  runnor  was  under  heavy  enemy  firo  throughout  this  assignment.  Wire  was 
not  available.  Tho  radios  woro  operating  but  contact  could  not  be  estab¬ 
lished.  Tho  second  platoon  of  D  Company  of  the  508th  was  overrun  by  tho 
enemy  because  tho  company  commander  could  not  bring  the  fire  of  the  first 
platoon  to  its  aid, 

9.  In  MARKET,  contact  between  tho  forward  headquarters  and  the  rear 
in  the  U.  K.  was  weak -and  unreliable  even  though  ground  relay  via  the 
British  2d  Army  ms  employed . 

10.  The  2d  TAF  was  ’to  provide  all  close  air  support  to  the  8 2d  Air¬ 
borne  Division  in  MARKET  and  arrangements  were  made  for  a  commcni  iruqueucy 
between  tactical  aircraft  in  tho  air  and  the  II.  S,  ground  controllers. 
Although  they  tried  throughout  tho  WKET  operation,  no  U.  3.  ground,  con¬ 
troller  was  evor  able  to  establish  contact  with  a  2d  Tui?  aircraft  in  tno 
cir.  There  was  consequently  no  ground  controlled  close  air  support  for 
this  unit  until  a  single  Canadian  ground'  controller  with  Canadian  radio 
cauipment  ms  borrowed  from  Corps  Headquarters. 

11.  At  Arphem  in  MARKET  ono  reason  for  communi cations  failing  between 
this  area  and  tho  rest  of  tho  operation  ms  lack  of  adequately  trained 
operators  and  maintenance  men.  For  two  days  the  Corps  Commandor  was  not 
aware  of  the  sorious  plight  of  tho  unit  at  Arnhom  and  there  ms  therefore 
no  realization  that  emergency  roliof  action  "ms  required. 
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12.  DAMtlGE  x\MD  LOSS:  It  hag  boon  shown  that  deficiencies  both  in 
communications  planning  and  in  equipment  operation  wore  apparent  in 
NEPTUNE,  MARKET  and  VARSITY,  and  that  those  doficioncios  rosultod  in  delays 
and  casualtios  and  general  equipment  and  supply  shortages.  In  NEPTUNE  a 
more  serious  difficulty  in.  communications  arose  from  loss  and  damage  to  wire 
and  radio  equipment  in  tho  drops  And  landings .  Records  of  the  82d  Airborne 
Di-vision  actions  in  NEPTUNE  include  estimates  that  as  much  as  95  por  cent 
of  that  unit's  communication  equipment  was  not  available  for  use  on  D  4  1 
through  being  either  missing  or  damaged  in  drop  or  landing.  NJhethor  tho 
percentage  figure  given  is  precisely  correct  or  is  only  of  tho  right  general 
order  is  academic.  The  shortage  of  operable  equipment  was  certainly  growth 
and  the  results  serious.  Tho  101st  communications  equipment  fared  similarly 
but  to  a  somewhat  lesser  dogree.  This  factor  accounts  in  largo  measure  for 
the  continued  lack  of  cohesion  and  central  control  in  the  airborne  force  for 
the  first  fow  days,  marching  and  countermarching  of  small  groups  of  men, 
often  at  cross  purposes  and  without  mutual  support  or  even  knowledge  of  each 
other's  existence.  Tho  difficulties  introduced  by  the  generally  dispersed 
and  inaccurate  drops  and  landings  were  aggravated  by  the  indicated  sever© 
shortage  of  communications  equipment. 

13.  Specific  examples  illustrating  the  effects  of  lack  of  communica¬ 
tions  through  loss  and  damage  of  wire  and  radio  gear  follow, 

a.  Elements  of  one  battalion  of  the  501st  in  NEPTUNE  were 
assigned  to  take  the  bridges  near  La  Barquetto  to  protect  the  flank 
of  the  101st.  A  small  force:  from  the  1st  Battalion  did  roach  the 
area  but  on  D  +  1,  although  the  bridges  were  still  intact,  they  were 
not  firmly  secured «  No  ono  outside  tne  1st  Battalion  was  aware  of 
this  fact;  both  regimental  and  division  commanders  operated  on  the 
basis  that  this  part  of  tho  mission  had  boon  accomplished  and  no 
further  effort  need  be  made.  In  actual  fact  the  small  force  at  this 
location  was  in  groat  difficulties  and  needed  help  badly  in  Lhe  form 
of  supplies,  ammunition,  reinforcements  and  medical  aid. 
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Id.  At  the  La  Fiore  bridge  across  the  Aerderet  River,  three  groups 
of  troopers  were  actually  operating  in  the  area  during  D-day,  for  much 
of  the  time  completely  unaware  of  each  other.  One  force  captured  both 
ends  of  the  bridge  about  noon  of  D-day  before  the  enemy  ms  deployed 
in  strength  in  the  area  but,  not  knowing  trio  whereabouts  of  any  other 
force  and  thinking  the  group  might  bo  more  useful  elsewhere,  the 
leader  of  the  force,  took  most  of  his  mon  and  dopartod.  Several  days 
of  hard  fighting  and  heavy  casualties  wore  experienced  in  regaining 
this  vital  crossing. 

c.  Even  on  D  4  3  when  most  of  the  area  ms  under  reasonably 
cohesive  control,  the  82d  did  not  have  communication  with  its  forces 
west  of  the  Merderet  River  and  was  considerably  concerned  as  to  their 
fate.  It.  was  not  possible  to  .  coordinate  their  activities  with  those 
of  the  remainder  of  the  division. 

14.  In  MARKET,  loss  and  damage  to  communications  equipment  did  not 
occur  to  a  serious  extent  except  at  ..rnhem  where  it  contributed  to  the 
isolation  of  the  1st  British  airborne  Division.  Thorp  was  a  general  short¬ 
age  of  wire  in  U,  S.  units  because  of  the  groat  extent  of  perimeter  hold 
and  the  rapid  movement  of  forces  from  one  part  of  the  area  to  another. 

The  effects  of  this,  while  making  the  job  more  difficult,  did  not,  appar¬ 
ently,  seriously  influence  the  outcome.  It  is  possible  that  the  availability 
and  use  of  the  Dutch  public  telephone  system  alleviated  this  shortage  to 
some  extent, 

15.  One  aspect  of  experience  with  communications  in  the  operations 
studied  requires  illumination  at  this  point.  Although  it  is  true  that  the 
records  show  that  a  certain  amount  of  damage  occurred  on  landing,  particu¬ 
larly  with  regard  to  radio  gear,  by  far  the  largest  factor  in  reducing  the' 
amount  of  operable  equipment,  in  cases  where  severe  shortages  occurred, 

was  difficulty  in  finding  the  bundles  dropped.  This  is  a  penalty  associated 
with  poor  drop  geometry  at  night  or  in  terrain  which  limits  ground  visibility 
in  daylight.  Another  generality  commonly  reported  in  all  World  War  II  air- 
borno  operations  is  that  the  equipment  ms  too  heavy  and  bulky1,  both  wire 
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and  radio.  In.  view  of  the  normal  lack  of  vehicular  transport  in  such  opera 
tions  it  is  believed  that  this  was  a  valid  and  well-grounded  complaint. 

Ill .  SUMMERY 

16.  The  character  of  an  airborne  operation  dictates  the  requirements 
of  tho  communication  system  by  -which  its  execution  is  controlled.  Study 
of  the  records  of  Yforld  War  II  operations  shows  that: 

_a,  Communi cations  planning  often  left  serious  gaps  in  tho 
overall  system  and  in  some  instances  tho  consequences  to  the 
operation  as  a  whole  wore  sovere. 

Jb.  Equipment,  operators  and  maintonnnee  personnel,  considered 
as  r.n  entity,  produced  a  system  doficient  in  reliability,  mobility 
and  range.  This  inevitably  resulted  in  the  necessity  for  a  dis¬ 
proportionate  reliance  upon  the  initiative,  aov-ressivencss  and 
judgement  of  small  unit  commanders  who,  while  extremely  capable, 
wore  often  in  no  position  to  make  major  battlefield  decisions 
without  inf ormatiop.  or  some  degree  of  guidance  and  control , 

j3.  loss  and  damage  of  communications  equipment  in  lo.nding 
accounted  for  a  major  share  of  the  inadequacies  experienced  in 
drops  and  landings  having  poor  geometry. 

d_.  .available  data  on  the  World  War  II  operations  studied  do 
not  permit  quantification  of  the  oommuni cation  problem.  It  can 
only  be  said  that  inadequacies  sufficiently  serious  to  jeopardize 
whole  operations  did  occur. 
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IWTSLLIGDRCE  -  E|EM?  GROUND  STRENGTH  AND  DISPOSITION 

I.  INTRODUCTION 

1.  Intelligence  of  tho  ©nemy  i3j  of  course,  basic  to  the  execution 
of  any  military  operation.  Serious  inadequacy  in  pre-opcrational  intelli¬ 
gence  is  capable,  by  itself,  of  defeating  any  kind  of  assault.  One  aspect 
of  an  airborne  assault  which  makes  it  particularly  sensitive  in  this  re¬ 
gard  is  that  defeat  is  almost  certain  to  mean  complete  loss  of  the  entire 
force  committed.  While  it  has  not  been  possible  to  quantify  the  importance 
of  intelligence  in  airborne  operations,  this  section  of  the  analysis  deals 
qualitatively  with  this  subject  as  it  affected  the  outcome  of  tho  world  rtar 
II  operations  studied.  (Terrain  intelligence  has  been  treated  separately 
in  Enclosure  C  of  tho  analysis.) 

II.  EXPERIENCE  IN  CERTAIN  WO  RID  YTAR  II  AIRBORNE  OPERITION^ 

2.  MARKET:  In  Operation  MARKET  airborne  penetration  ms  on  a  ver/ 

narrow  axis  perpendicular  to  a  stabilized  land  front.  Three  airborn-  divi 
sions,  the  101st,  82nd  and  British  1st,  dropped  and  landed  along  this  axis 
19,  50  and  60  miles,  respectively,  from  this  front.  In  general,  tho 
intelligence  estimate  indicated  that  enemy  reaction  could  be  expected  to  be 
quickest  and  strongest  against  tho  assault  nearest  tho  land  front  and  pro¬ 
gressively  weaker  and  slower  toward  tho  deeper  penetrations.  It  ms 
thought  'that  tho  axis  of  'this  assault  was  also  tho  enemy's  main  axis  of 
supply.  Finally,  intelligence  estimated  that  the  enemy  would  not  bo  able 
to  move  largo  forces  from  other  parts  of  the  front  to  cope  with  the  MARKET- 
GARDEN  assault. 

3.  In  actual  fact  the  axis  of  tho  assault  ms  a  sector  boundary  within 
the  opposing  onomy  army  and  ms  not  a  main  enemy  line  of  communications. 
Coordinated  but  light  enemy  reaction  took  place  against  the  101st  assault 
about  7-ir  hours  after  the  landing  and  in  general  this  division,  nearest  tne 
land  front,  did  not  experience  heavy  enemy  reaction  until  the  enemy  had  nod 
time  to  move  forces  in  from- the  flanks.  On  D-day  only  about  7  per  cent  of 
the  enemy  forces  ultimately  engaged  were  within  tho  perimeter  outlined  by 
the  outermost  initial  assault  objectives.  From  D  +  2  onward  opposition  in 
this  area  ms  heavier  than  expected  because  of  tho  enemy's  ability  to  move 

troops  in  from  a  distance. 
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4,  The  bridge  and  tnq  town  bf  Best  were-EjfWa&icte^^  object  ires 

by  the  101st  on  the  basis  <S.f  the  intoiligence  made  available  to  the  unit  and 
on]yr  a  small  force  was  detailed  initially  to  seize  the  area  and  set  up  road 
blocks.  In  fact  this  bridge  and  town  were  on  the  enemy’s  main  line  of 
communications  and  of  vital  importance  to  him.  His  reaction  here  was 
strong.  The  Best  area  became  a  major  battle  ground  and  the  bridge  was 

not  secured  during  the  airborne  phase  of  the  operation. 

5.  Because  the  axis  of  MARKET  was  a  sector  boundary  within  the  enemy 
army  and  because  of  the  German  command  setup,  enemy  reaction  aiong  this 
axis  from  Zon  south  to  Eindhoven  was. slow  and  weak  and  there  was  apparently 
nothing  to  prevent  the  capture  of  Eindhoven  from  trie  north  on  the  evening 
•r  night  of  D-day  instead  of  the  afternoon  of  D-fl  as  actually  happened* 

£>«,  Further  along  the  axis  in  the  62nd  area,  there  were  within  the 
perimeter  established  by  the  outermost  objectives  about  20  per  cent  of  the 
enemy  forces  ultimately  engaged,  or  nearly  three  times  the  per eentage  which 
existed  30  miles  nearer  the  front.  Enemy  'reaction  ch-a  coordinated  basis 
in  the  82nd  area  was  later  than  in  the  101st  area,  about  23 2  hcurs  after 
the  landing,  but  it  was  somewhat  stronger  than  the  pre-operational  intel¬ 
ligence  estimate  predicted.  From  this  attack  onwards,  fewer  tanks  were 
encountered  than  had  been predicted  but ■ the- over-all  coordinated  strength 
was  greater, 

7,  In  the  , Arnhem- area,  the  deepest  penetration  of  all,  where  the 


1st  British  Airborne  Division  entered  the  assault,  intelligence  predicted 
heavy  flak  but  little  and  late  ground  reactia*.  In  fact,  the  flak  did  not 
materialize  to  any  serious  extent  on  p-day  but  enemy  graund  reaction  did, 
German  Army  Group  B  Headquarters,  controlling  the  whole  defense  of  Holland 
was  located,  just  outside  Arnhem  and  a  panzer  division  was  resting  and  re* 
fitting  in  the  area.  Tnis  was  not  known  to  tne  First  Allied  Airborne  Army, 
Although  not  many  enemy  troops  or  tanks  got'  into  action  in  the  first  few 
hours,  .there  were  enough  t©  delay  and  bio  ox  most  of  the  oritish  force 
attempting  to  reach  the,  Arnuem  road  bridge ,  After  the  initial  bloc King 
and  delaying  actions  enemy  strength  increase^  rapidly  and  the  situation 
was  well  in  their  hands  from  the  evening  of  D-da^.  onwards. 


RESTRICTED 


ENCLOSURE  H 


125 


RESTRICTED 


8*  In  the  course  dt  the  first  eight  days  of  tnis  assault  the  enemy  was 

1  j 

able  to  withdraw  some  85,000  troops  from  in  front  of  the  Canadian  Army  on. 
the  northern  flank  of  the  penetration.  Those  troops  came  from  as  far  west 
as  talcheren  and,  although  seriously  decimated  before  reaching  the  battle 
area,  the  remaining  troops  were  sufficient  to  affect  materially  the  course 
of  tne  battle  all  the  way  from  Eindhoven  to  Arnhem.  Two  of  these  trans¬ 
ferred  divisions  were  able  to  move  at  the  rate  of  almost  20  miles  per  day * 

9.  It  should  be  noted  that  the  enemy  commanding  general  had  the  benefit 


<?f  knowing  the  Allied  intentions  and  plan  of  action  within  a  very  few  hours 
after  the  initial  landings.  This  came  about  through  the  German  capture  of 
Allied  documents  containing  this  information  left  by  glider  troops  in  a 
crashed  glider.  Although  this  was  oi  tne  greatest  significance  in  allowing 
the  enemy  to  deploy  his  forces  to  the  best  possible  advantage,  the  fact  is 
net  altered  that  Allied  intelligence  of  enemy  strengths  and  dispositions 
was  not  completely  accurate  nor  adequate, 

10.  NUTUNSs  In  this  operation  intelligence  of  the  enemy  strength 
and  disposition  appears  to  have  been  excellent,  It  has  been  pointed  out  in 
a  previous  section  that  terrain  intelligence  was  not  wholly  accurate  but, 
in  general,  pre-®perational  intelligence  appears  to  have  been  adequate  in 
every  other  respect, 

11.  VARSITY:  Pre-operatienal  intelligence  for  this  assault  appears 

to  have  been  excellent  as  to  enemy  strength  and  disposition,  and  in  a  general 
study  of  the  operation  no  examples  of  significant  inadequacies  in  this 
respect  show  in  the  records. 

12.  It  is  interesting  to  note  that  the  airborne  assault  in  HERTUUE 
took  place  when  there  was  no  established  land  front  in  Normandy  and  the 
whole  amphibious  and  air  operation  depended  literally  upon  knowledge  of 
the  enemy  gained  without,  turns  most  important  advantage, 

13.  VARSITY  was  likewise  undertaken  as  a  part  of  PLUNDER*  the  massive 
amphibious  crossing  of  the  Rhine,  Here  again  the  whole  operation  depended 
upon  intelligence  gained  without  the  assistance  of  having  a  land  frcn  with 
the  enemy,. 
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14.  While  it  is  not  possible  to  do  more  than  speculate  as  to  the 
reasons  for  the  inadequacies  in  intelligence  for  the  MARKET  operation  as 
compared  With  NEPTUNE  arid  VARSITY ,  one  possibility  presents  itself  which 
may  merit  consideration,  at  no  time  in  World  War  II  did  the  airborne  forces 
either  ground  or  air,  control  or  execute  the  process  of  securing  the  raw 
intelligence  material  upon  which  their  plans  were  based.  In  all  cases  they 
were  dependent  for  their  material  upon  the  established  Army  and  Army  Air 
Force  intelligence  organizations  whose  primary  intelligence  missions  were 

to  serve  the  interests  of  Army  ground  forces  and  Air  Force  strategic  bombing 
isolation  and  interdiction  activities.  With  this  in  mind,  it  is  interesting 
to  note  that  in  NEPTUNE  and  VARSITY  the  interests  of  the  two  intelligence 
groups  coincided  and  also  were  identical  with  those  of  the  airborne  forces. 
It  was  essential  to  the  planning  of  the  over-rail  landings  in  Normandy  and 
of  the  crossing  of  the  Rhine  that  accurate  and  detailed  knowledge  of  enemy 
strength  and  of  his  disposition  be  available,  not  only  for  the  surface  crust 
of  resistance  but  to  a  considerable  depth.  The  airborne  assault  in  both 
cases  took  place  within  the  depth  from  the  enemy's  front  in  which  all  armed 
forces  had  a  vital  and  primary  interest. 

15.  In  contrast  to  this,  in  1IARKET  the  primary  interest  of  the  ground 
forces  in  detailed  information  on  the  enemy's  strength  and  particularly 
his  disposition,  was  limited  in  considerable  degree  to  the  first  few  miles 
of  depth.  On  the  other  hand,  the  airborne  assault  forces  needed  inf ormation 
in  great  detail  on  enemy  disposition  as  far  as  60  miles  or  mere  behind  this 
front.  The  major  primary  Air  Force  enemy  intelligence  interest  at  this 
time  appears  to.  have  been  in  strategic  bombing  targets.  Nothing  here  is 
intended  to  suggest  that  considerable  efforts  were  not  made  to  gather  and 
disseminate  the  information  required,  only  that  it  was  not  generally  a 
primary  mission  for  the  agencies  involved. 

16.  In  accordance  with  the  foregoing,  it  is  suggested  that  more 
effective,  effort's  were  made  to  collect  ana  disseminate  knowledge-  of  the 
enemy's  strength  and  disposition  in  the  depth  required  for  planning  an 
airborne  assault  whenever  such  information  was  also  of  vital  and  primary 
interest  to  the  collecting  agencies, 
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17*  In  general,  intelligence  of ' the  enemy  appears  to  have  been 
adequate  in  HEPTUHE  and  VARSITY  and  less  than  adequate  in  MARKET.  In 
MARKET ,  inaccuracies  in  such  intelligence  were  Responsible  to  a  high 
degree  for  the  defeat  at  Arnhem.  The  suggestioh  is  made  that  it  is  possible 
that  detailed  information  of  enemy  strengths  and  dispositions  was  available 
to  airborne  forces  in  direct  proportion  to  the  importance  of  such  information 
to  ground  and  air  force  agencies  responsible  for  its  collection. 
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ENCLOSURE  I  OF  MSEC  STAFF  STUDY  NO,  3 

troop  carrier  performance  in  airborne  assaults 

I.  INTRODUCTION  (Gene rag) 

1.  The  tactical  use  of  troop  carrier  aircraft*  as  distinguished  from 
other  military  uses  for  air  transport,  was  the  air  segment  of  vortical 
envelopment  which  proved  to  be  ohe  of  the  most  important  new  military 
tactics  evolved,  during  lorld  Oar  II.  The  airborne  capability  of  both 

the  Germans  and  the  lilies  introduced  new  factors  into  the  principle  of 
isolation  of  the  battlefield,  additional  tactical  situations  requiring 
airlift  arose  when  combat  t ordes  became  isolated  by  weather^  lack  of 
surface  communications,  or  enemy  action.  Air  evacuation  in  support  of 
the  military  medical  services,  though  not  directly  tactical,  relieved  the 
combat  elements  of  the  encumbrance  of  casualties  and  reduced  ground  traffic 
in  the  maneuver  areas, 

2.  Allied  losses  in  troop  carrier  aircraft  wej?e  much  less  than  the 
losses  sustained  by  the  Germans  in  their  airborne  operations.  Glider  losses 
in  comparison  have  little  signif icance  in  that  the  Germans  operated  only 
about  100  glider  sorties,  ^  while  the  Allied  number  of  glider  sorties 
totalled  approximately  5,000  in  all  theaters. 

3.  Troop  carrier  units  participated  in  all  theaters  of  combat  operations 
during  •  orld  bar  II,  Although  the  major  airborne  operations  were  conducted 

in  Europe,,  those  in  the  other  theaters,  such  as  operation  THURSDAY  (Wingate 
Expedition)  and  Corregidor,  were  also  significant.  Gliders  were  used  most 
extensively  in  tae  European  theater.  Four  U,  S.  airborne  divisions  were 
delivered  in  whole  or  in  part  into  battle  by  troop  carrier  forces;  the 
82nd ,,  101st,  and  the  l?th  xn  Europe,  and  the  U,  S,  11th  Airborne  Division 
in  the  Pacific.  The  U.  3.  13th  Airborne  Division  was  retained  in  Europe 
as  strategic  reserve,  but  was  never  delivered  to  battle  by  air.  In 
addition  an  Airborne  Task  Force  composed  of  the  2nd  Independent  Parachute 


1/  Tactical  Employment  in  the  U,  S.  Army  of  Transport  Aircraft  and  Gliders  - 
Office  of  the  Chief  of  Military  History,  Department  of  the  Army, 
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Brigade  (British),  509th  Parachute  Battalion  (u.S.)  517th  Parachute  RCT 
(U.S.)  1st  Battalion,  551  Parachute  Regiment  (U.S.)  and  the  550th  Glider 
Infantry  Battalion  (U.S.),  performed  the  airborne  invasion  of  Southern 
France.  The  503rd  RCT  operating  independently  performed  airborne  operations 
at  Corregidor  and  in  the  Southwest  Pacific  area.  U.  S,  Troop  Carrier  Forces, 
in  addition  to  delivering  the  above  O',  S,  units  into  battle  airlifted  the 
British  1st  airborne  Division  twice  into  combat  operations.  In  summary, 
troop  carrier  units  participated  in  21  assault  airborne  operations  in  all 
theaters.  Four  of  these  were  considered  major  operations,  12  less  signifi¬ 
cant,  and  five  minor  in  scale, 

4-  A  need  for  special  design  in  troop  carrier  equipment  arose  and 
indicated  that  the  responsibility  for  its  development  should  stem  largely 
from  the  units  charged  with  the  task,  and  that  its  development  should  be 
based  on  the  primary  mission  of  airlifting  airborne  troops  and  equipment 
into  combat,  with  a  secondary  mission' of  augmenting  general  theater  air 
logistics  requirements, 

5,  The  Germans’  successful  capture  of  the  Island  of  Crete  was  their 
most  significant  airborne  operation  of  the  war.  After  this  the  Germans 
carried  out  only  two  small  airborne  operations  -  one  against  Leros  in  1943 
and  the  other  in  the  Ardennes  in  1944.  The  former  met  with  success;  the 
latter  was  definitely  a  failure,  hhen  they  really  needed  the  capability 
in  order  to  counter-attack  the  Rilled  invasion  of  France,  the  German 
Luftwaffe  had  been  beaten  down  to  such  an  inferior  status  that,  had  suf¬ 
ficient  troop  carrier  aircraft  and  airborne  needs  been  available  to  them, 
it  was  then  impossible  for  them  to  regain  required  control  of  the  air, 

Soviet  Russia  was  the  first  country  in  the  world  to  experiment  with 
vertical  envelopment  on  a  large  scale  as  a  new  military  tactic.  Although 
such  was  done  by  this  country  in  peacetime,  very  little  was  accomplished 

in  wartime  other  than  small  missions  behind  the  German  lines  for  supporting 

2/ 

partisan  activities.  A  German  appraisal  of  airborne  operations-^  charges 

2 /  Office  of  the  Chief  of  Military  History,  Department  of  the  Army  - 
Airborne  Operations  -  a  Gorman  Appraisal 
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this  failure  on  the  part  of  the  Russians  to  the  fact  tnat  the  Soviet  air 
Force  had.  proved  far  inferior  to  the  German  Luftwaffe  and  that  the  awareness 
to  this  inferiority  persisted  until  the  final  stages  of  the  war.  It  points 
out  further  that  the  Russians  were  primarily  at  home  on  the  ground  and  were 
not  in  their  best  element  when  on  the  water  or  in  the  air.  A  final  cop- 
elusion  to  this  German  appraisal  points  out  that  although  the  Russians  did 
not  carry  out  any  significant  .airborne  operations  during  world  war  II ,  "it 
should  not  lead  to  the  false  conclusion  that  the  Soviet  Union  is  not  con¬ 
cerned  with  this  problem  or  wom.a  fell  to  make  use  of  this  weapon  during 
future  military  operations*^  intelligence  information  appears  to  confirm 
the  merit  of  tnis  conclusion, 

II.  COMMAND  RELATIONSHIP 

7,  The  U.  S,  basic  forces  for  airborne  operations  in  World  war  II 
included  the  airborne  and  air-landed  units  under  control  of  tne  nrniy,  and 
Troop  Carrier  units  under  the  control  of  the  nir  Force,  This  differed  from 

•if 

the  German  organization  in  that  the  German  parachute  rifleman  was  a  member 
of  the  German  Air  Force  and  wore  the  ordinary  German  Air  Force  uniform. 
Similarly j  Japanese  airborne  troops  were  under  control  of  the  Japanese  Army 
air,  the  officers  having  been  originally  drawn  from  the  *vir  Corps.  If 
reported  views  of  German  commanders  as  to  the  effect  of  this  difference  in 
control  are  correct  it  can  bo  concluded  that  such  an  arrangement  worked  well 
when  employing  parachute  troops  on  a  small  "scale  for  demolition  operations 
or  subversive  activity;  however,  from  a  point  of  view  of  large  scale 
operations  including  the  air- landing  troops  and  subsequent  divisions  of 
normal  infantry ,  control  bj  tne  GkF  became  unwieldy,  especially  in  the 
aspects  of  logistics  and  training.  Luring  the  Russian  campaign,  German 
parachutists  were  employed  at  various  points  as  infantry  units  and  engineers 
while  under  the  control  of  GAF.  Coordination  with  tne  nrmy  units  logistically 
was  complicated,  lack  of  proper  training  was  evident ,  and  casualties  are  sai$- 
to  have  been  high. 


w 
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S,  The  command  structure  and  relationship  for  U;  Si  airborne  operations 
influenced  every  phase  of  planning  and  execution.  The  problems  were  numerous* 
but  generally  overcome,  especially  when  the  participating  units  were  per¬ 
mitted  adequate  joint  training  and  preparation  prior  to  a  mission,  before 
the  activation  of  the  First  Allied  Airborne  «.rmy  in  World  War  II,  airborne 
operations  into  North  Africa,  Sicily,  Italy,  Normandy  and  Southern  Prance 
were  conducted  on  a  "cooperative”  rather  than  on  a  "unified  command"  basis-, 

Due  largely  to  the  personalities  and  abilities  of  the  commanders  concerned, 
this  met  usually  with  a  high  degree  of  success,  Areas  of  difference  were 
resolved  at  highest  Troop  Carrier  -  Airborne  Unit  level;  rarely  was  a  split- 
view  on  a  joint  problem  referred  by  either  commander  to  the  respective 
higher  echelons.  Granted  tnat  this  system  was  workable  at  the  time, 
especially  in  minor  operations,  there  were  occasions  in  which  difficulties 
in  reaching  agreement  in  planning  may  have  made  the  execution  of  the  missions 
of  either  or  both  air  or  ground  units  more  diificult.  For  example;  the 
arrangement  and  location  of  the  drop  zones  most  desirous  to  the  ground 
commander  were  not  always  acceptable  to  the  air  commander.  Sometimes,  in 
order  to  reach  the  DZ’s  as  desired  by  the  ground  commander  to  expedite  the 
achievement  of  his  objective,  it  would  have  reouired  the  troop  carrier  axis 
of  approach  to  pass  over  or  parallel  closely  enemy  flam  installations;  or 
sometimes  terrain  features,  in  the  DZ  area,  interfered  with  the  ability  ro£ 
the  troop  carrier  forces  to  maneuver  their  formations  and  drop  in  the 
pattern  desired  by  the  ground  commander,  thus  threatening  the  accuracy  of 
the  drop.  On  the  other  hand,  to  change  the  location  and  arrangement  of  the 
DZ's  may  have  interfered  with  the  ground  problem  by  making  it  more  difficult 
to  achieve  the  objective.  When  both  problems  were  considered  critical, 
mutual  compromise  may  have  resulted  in  a  weaker  plan  than  one  arrived  at 
by  a  unified  command  decision  .cased  upon  thorough  considerations  of  both 
problems.  After  the  activation  of  the  First  allied  Airborne  army,  the 
"unified"  type  of  command  structure  provided  flexibility  and  ease  in  the 
planning  and  execution  of  major  airborne  operations  in  Holland  and  Germany  * 
Because  of  the  "Army"  level  or  status  of  this  airborne  force,  all  other 


RESTRICTED 


ENCLOSURE 


I 


132 


RESTRICTED 


appropriate  forces,  including  individual  naval  vessels  and  isolated  anti¬ 
aircraft  units,  were  better  acquainted  with,  the  detailed  aspects  of  the 
airborne  plans,  includin6  routes,  altitudes,  time  schedules  and  means  of 
identification  both  while  in  the  air  and  on  the  ground.  Similarly,  the 
airborne  forces  were  better  acquainted  with  the  detailed  plans  of  the 
forces  with  whom  they  came  in  contact.  Pertinent  information  was  available 
to  the  airborne  operation  planners  at  the  outset  of  its  planning,  and  was 
not  delated  in  reaching  the  airborne  force  as  an  "after-thought”.  Changes 
of  major  proportion  from  original  airborne  plans  were  held  to  a  minimum 
unless  urgent  modifications  were  required.  Wo  substantial  changes  were 
accepted  at  the  last  minute  unless  intelligence  revealed  that  the  .enemy 
had  imposed  critical  situations,  such  as  placing  reserves  in  the  vicinity 
of  the  drop  zones,  posting  or  mining  drop  zones  and  landing  zones,  or 
placing  new  AA  batteries  within  range  of  the  force, 

9.  Reported  views  thus  indicate  that  where  minor  operations  were 
conducted,  a  "cooperative"  basis  for  command  -was  adequate,  however,  for 
larger  operations  such  as  "Ma-UiuST"  in  Holland,  and  "VARSITY"  in  Germany, 
the  "unified"  airborne  force  structure  which  controlled  all  the  participating 
forces  was  highly  desirable  through  all  phases  of  an  airborne  operation, 

The  airborne  operations  into  Sicily  evidenced  difficulties  wnich  might  have 
been  alleviated  by  close  joint  staff  coordination  and  planning,  better  joint 
briefing,  and  better  general  dissemination  of  information,  particularly 
recognition  information,  to  all  forces  involved.  Considerable  loss  to 
troop  carrier  and  airborne  forces  was  caused  by  the  accidential  firing  by 
Allied  Naval  and  Ground  Forces  on  their  own  aircraft.  The  exact  loss  of 
troop  carrier  aircraft  and  personnel  to  tnis  unfortunate  situation  is  not 
known;  however,  it  is  known  that  37  troop  carrier  aircraft  and  14  gliders 
did  not  drop  or  land  troops  and  did  not  return  to  home  base.  Forty -eight 
aircraft  were  badly  dmmaged  and  non-operational  for  the  remainder  of  the 
operations.  It  was  estimated  that  50  per  cent  of  the  troop  carrier  forces 
were  fired  upon  by  friendly  naval'  forces.  Reports  indicated  that  the 
firing  began'  approximately  5  to  15  miles  north  of  Malta,  forcing  two 
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aircraft  to  return  and  land  on  an  emergency  field  at  Gozo,  Malta*  The 
crew  of  one  of  the  aircraft  shot  down  over  trie  sea  was  picked  up  by  a 
nav,y  vessel,  the  commander  of  which  stated  that  the  parapack  bundles 
under  the  aircraft  fuselage  looked  like  torpedoes.  This  most  umortunate 
situation  more  than  likely  would  not  occur  again;  however,  had  an  over-all 
unified  airborne  force  command  structure  been  present  to  participate  at 
tho  highest  theater  planning  and  briefing  level  with  the  other  participating 
forces,  it  is  highly  probable  that  such  an  error  would  not  have  arisen. 
Airborne  operations  in  Holland  and  Germany  benefited  from  the  11  joint"  and 
unified  aspects  of  command  structure  during  all  tiiree  phases,  preparation, 
assault,  and  consolidation  and  exploitation* 
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III.  EQUIPMENT 

10.  AIRCRAFT  (POWERED)-  Troop  carrier  aircraft  of  World  War  II 

were  not  designed  to  perform  the  troop  carrier  primary  mission.  They 

were,  on  the  other  hand,  somewhat  more  adapted  to  the  secondary  mission 

of  providing  air  logistics  as  directed  by  the  theater  Air  Force 

Commander,  This  emphasis  in  design  was  imposed  by  factors  of  time, 

availability  and  lack  of  appreciation  in  the  early  stages  of  the  War, 

of  the  need  for  an  aircraft  primarily  designed  to  perform  the  troop 

carrier  combat  function,  The  war  ended  before  the  introduction  to 

service  of  an  airplane  designed  primarily  to  meet  airborne  requirements. 

Furthermore,  many  aircraft  were  immediately  available  by  converting 

commercial  airliners  (DC-31 a)  into  troop  carrier  aircraft  (C-47rs)  by 
1 

reinforcing  the  floors  and  enlarging  the  doors,  The  C-47  and  C-4&  were 
not  particularly  well  suited  for  airborne  operations.  The  doors  were  too 
small  for  bulky  equipment,  the  loading  platforms  were  too  high  off  the 
ground,  and  side  loading  and  unloading  made  operations  more  difficult 
than  they  would  have  been  with  wide,  rear— loading  doors,  direct  loading 
and  unloading,  and  a  strong  landing  gear  which  could  survive  hastily 
prepared  landing  strips.  These  aircraft  did  not  suffice  for  the  tactical 
advantages  of  rapid  loading  and  unloading,  or  the  ability  to  drop  heavy 
equipment  in  a  fully  assembled  ready-to- fight  condition.  These  aspects 
would  have  been  of  great  advantage  to  the  Army  Airborne  Forces  who  were 
deprived  of  heavy  equipment  until  their  land-tails  had  joined  them,  and 
were  forced  to  use  a  limited  amount  of  lighter  airborne  ordnance,  artiller 
and  vehicles  in  the  initial  assault  made  available  to  them  by  gliders 
(CG-4A*  s)  with  a  maximum  payload  of  only  3750  lbs, 

11,  Operation  VARSITY  was  the  only  airborne  operation  in  which 
C"46?  s  participated  in  Europe,  As  this  was  the  first  time  that  these 
aircraft  were  used  in  combat  the  results  were  looked  upon  with  keen 
interest.  It  was  known  that  the  C-46  had  several  advantages  over  the 
Q- /t7  in  that  it  carried  a  payload  almost  equivalent  to  tv;<pC*’47,s  and,. 
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therefore,  only  half  as  many  personnel  were  needed.  Furthermore,  troops 
could  be  dropped  in  a  more  concentrated  pattern  because  of  two  jump 
doors  and  almost  twice  as  many  troops  per  aircraft.  However,  the  C-46 
was  more  vulnerable  to  enemy  fire  due  to  the  position  and  size  of  the' 
fuel  tanks  and  a  maze  of  hydraulic  lines,  A  puncture  in  the  fuel  tanks 
caused  gasoline  to  run  towards  the  exhaust  stacks  near  the  center  section 
where  chance  of  fire  was  great, 

12,  The  statistics  in  Table  I  were  compiled  from  Operation  VARSITY 
comparing  the  results  of  the  313th  Troop  Carrier  Group  which  flew  the 
C-46' s  with  the  315th  Troop  Carrier  Group  which  flew  C-47' s,  each  group 
encountering  approximately  the  same  amount  of  enemy  fire. 


TABLE  I 

COMPARISON  OF  C-46  AMD  C-47  IN  OPERATION  VARSITY 


Group 

Sorties 

Losses:  Aircraft 

Aircraft  damaged 
Percentage  of  Aircraft  Unharmed 
Percentage  of  Aircraft  Hit  that  were  lost 
Losses:  Personnel 

KIA  and  MIA 
HI A  and  IIA 
Total  Casualties 
Percentage  of  Personnel  Unharmed 
Troops  Dropped 
Eauipment  Dropped  in  lbs0 
No.  of  A/C  needed  to  do  same  job 
Ratio  to  Aircraft  Actually  Used 
Projected  Losses: 

Aircraft  Lost 
Aircraft  Damaged 
Personnel  Losses:  KI.":,  and  I.HA 

FIA  and  IIA 

Total  Casualties 


C-46 

C-47 

313th 

315th 

72 

81  ■ 

19 

14 

38 

42 

21% 

31$ 

33% 

25% 

33 

26 

22 

8 

55 

34 

82$ 

90$ 

2038 

1235 

5,834 

79,030 

72 

133 

1.00 

1.64 

19 

23 

38 

69 

38 

43 

22 

13 

55 

56 

It  can  be  concluded  from  the  above  statistics  that  despite  the  additional 
percentage  of  losses  to  use  of  C-46  aircraft  on  this  operation,  the 
results  obtained  were  more  effective  than  would  have  been  the  case  if  an 
equivalent  in  0-47*8  had  been  used.  The  C-47*s  carried  maximum  payloads 
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of  5850  lbs.,  whereas  C-46's  carried  10,500  lbs.  It  thus  appears  that 
an  aircraft  larger  than  the  C-47  might  have  been  superior  in  V or Id 
v«r  II  operations.  This  emphasizes  the  importance  of  determining  the 
optimum  size  and  design  of  medium  troop  carrier  aircraft, 

13,  GLIDERS  -  Glider  participation  in  U.  S.  combat  airborne 
operations  began  with  the  invasion  of  Sicily,  This,  for  tho  first  time, 
provided  the  airborne  units  with  jeeps,  trailers,  and  completely  assem¬ 
bled  light  artillery  pieces  incident  with  the  initial  assault.  The 
glider  used  by  the  U,  S.  airborne  units,  the  CG-4A  (Waco),  was  capable 
of  carrying  only  3750  lb.  payload.  Two  of  these  wore  required  to  carry 
an  artillery  piece  and  its  prime  mover.  The  British  Korsa  glider,  avail- 
able  only  in  small  numbers,  could  carry  a  payload  of  6900  lbs.  Two  CG-4A's 
could  bo  towed  by  a  single  tug  aircraft,  however,  only  one  Horsa  glider 
could  he  towed  nor  unit  aircraft.  The  main  advantage  of  the  Horsa  over 
CG-4A  glider  was  the  ability  of  getting  the  gun  plus  the  prime  mover  into 
one  glider.  The  construction  of  the  Hers;;  was  chiefly  laminated  and  not 

as  strong  as  the  CG-4A  with  its  frame  of  welded  steel  tubing  and  sturdy 
canvas  skin.  The  CG-4A  has  the  advantage  of  direct  nose  loading  and  un¬ 
loading  features,  whereas  it  was  necessary  to  remove  the  entire  tail 
assembly  for  loading  and  unloading  the  Horsa.,.  The  reinforced  nose  and 
tubular  steel  bracings  of  the  CG-4A  provided  box ter  crash  protection  in 
the  CG-4A  than  was  available  to  the  Korsa.  Flight  characteristics  of  the 
CG-4A  were  better  chiefly  because  of  its  smaller  size  and  weight,  and  it 
could  also  land  in  smaller  space  than  could  the  Horsa, 

14.  Airborne  operations  of  World  bar  II  were  limited  by  the  ranges, 
speeds,  and  radii  of  action  of  troop  carrier  aircraft  as  indicated 

bo low: 

a.  C-47  radius  of  action  for  parachute  drop,  with  6 
parachute  equipment  racks,  gross  weight  31,000  lbs,  n  325 
nautical  miles, 

b.  C-47  radius  of  action,  single  tow  glider,  no  extra 
tanks  a  270  N.  U« 
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c*  C-47  radius  of  action,  single  tow,  two  cabin  tanks 
of  100  gal,  each  a  330  N.  M* 

d,  C-47  radius  of  action,  single  tow,  two  P-38  wing 
tanks  in  cabin  of  170  gal,  each  =  475  N.  M* 

e,  C-47  radius  of  action,  dual  tow,  standard  leak- 
proof  gas  tank  installation  <=  220  N,  M, 

f,  C-47  radius  of  action,  dual  tow,  2  cabin  tanks  = 

315  N.  It.  (with  P-38  tanks  =  400  N.  H.) 

g,  C-46  radius  of  action  for  parachute  lift  a  581  N,  K. 

h,  C-46  radius  of  action  dual  tow  -  390  N,  M« 

i,  C-47  range  at  5000  ft.,  140  IAS,  29,000  lbs.  (gross  wt.) 

(1)  -650  gal.  a  7  hours  -f  40  rain, -  1070  ¥.f  M* 

(2)  850  gal,  (2  cabin  tanks)  a  10  hours  > —  1400  N,  M« 

(3)  1050  gal.  (4  cabin  tanks)  =  11  hrs,  +  20  min  —  1710  Mil, 

(4)  990  gal.  (2  P-38  tanks)  a  11  hrs,  —  1620  N.  M. 

I,  C-46  range  at  5000  ft.,  160  IAS,  45,000  lbs  (gross  wt.)  5 
I960  N.  I”, 

15,  Tho  above  data  was  reported  by  the  IX  Troop  Carrier  Command 
as  of  25  April  1945,  height  of  fuel  above  the  inherent  capacity  of 
the  aircraft  deprived  airborne  units  of  payload  on  a  basis  of  6  lbs, 
per  gal,  added  plus  the  weight  of  the  installation.  It  is  evident  that 
the  use  of  glidors  limited  the  range  of  airborne  operations  considerably. 

In  addition,  as  is  later  pointed  out,  glider  formations  were  not  as 
flexible  in  marginal  weather  conditions.  The  expense  connected  with 
their  use  (approximately  only  10 %  were  retrieved  from  MARKET)  was  ex¬ 
tremely  high.  T  any  gliders  were  destroyed  or  damaged  in  landing,  and 
in  some  instances  the  equipment  carried  was  also  destroyed  or  damaged. 

In  view  of  the  experience  with  glider  landings  in  world  Tar  II,  the 
possibility  of  using  powered  aircraft  in  an  assault  role  to  land  in  un¬ 
prepared  landing  areas  in  place  of  gliders  deserves  consideration,  A 
glider,  once  released,  is  committed  to  a  specific  field  in  the  battle 
area  whether  the  conditions  there  are  critical  to  its  survival  or  not. 
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A  pcrpercd  aircraft  has  a  better  choice  of  local  conditiohs,  is  more 
flexible  in  marginal  weather,  has  greater  range  when  not  towing,  and 
has  less  chance  of  being  left  behind  to  be  destroyed  on  the  field  of 
battle.  Powered  aircraft  can  fly  during  instrument  conditions  'when 
roquired,  but  similar  conditions  are  prohibit ivo  to  gliders.  Evasive 
action  is  difficult  to  execute  when  towing  gliders.  The  question  of 
comparative  vulnerability  on  the  ground  has  not  been  determined, 

16,  NAVIGATION  AIDS  -  The  value  of  dependable  navigation  aids 
became  evident  early  in  the  development  of  the  airborno  weapons  system, 

A  critical  lack  of  efficient  aids  was  most  apparent  in  the  first  U,  S, 
combat  airborno  operation  in  history,  incident  with  the  Allied  invasion 
of  Forth  Africa  (TORCH).  In  conjunction  with  the  Center  Task  Force  at 
Oran,  Algeria,  on  the  morning  of  R  November  1942,  tho  second  Battalion, 

503d  Parachute  Infantry  was  directed  to  make  a  parachute  attack  between 
TAFARAOUI  and  LA  S2NIA  airfields,  for  the  purpose  of  seizing  and  holding 
the  airfields  for  Allied  combat  aircraft.  To  assist  the  pilots  and 
navigators  in  locating  their  objective,  a  British  naval  vessel  was  to 
transmit  a  homing  signal  from  a  warship  17  miles  and  30C°  from  the  initial 
point  (IP),  In  addition,  Allied  agents  in  the  vicinity  of  the  drop  zono 
wore  to  send  a  homing  signal  from  a  "Eureka"  beacon  (ground)  to  bo  picked 
up  by  the  aircraft  equipped  with  "Rebecca"  receivers.  Both  aids  at  these 
initial  points  failed,  and  the  pilots  experienced  much  difficulty  and 
delay  in  pinpointing  their  positions  in  the  general  area.  The  airborne 
force  failed  to  achieve  its  planned  mission,  not  having  reached  the 
original  objective  until  D  plus  one  at  1600  hours,  and  then  with  only 

60  percent  of  their  starting  force, 

17,  Subsequent  airborne  operations  in  Europe  and  in  the  Pacific 
improved  proportionally  In  accuracy  and  concentration  with  the  develop-? 
mont  and  availability  and  improved  reliability  of  navigational  aids, 
pathfinder  teams,  and  experience  in  their  application.  The  highest 
accuracy  and  concentration  achieved  in  European  airborne  operations  was 
in  tho  airborne  invasion  of  Holland  by  the  First  Allied  Airborne  Army 

(r  ARKS!) .  Presence  of  navigational  aids  for  this  next  to  the  last  airborne 
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operation  of  the  war  in  Europo  is  in  sharp  contrast  to  the  first 
operation.  Available  by  this  time  wore  the  following  navigation 
facilities: 

a*  Radio  Air 

(1)  IIP  boacons 

(2)  VHF/DF  homing  facilities 

(3)  MF/DF  (for  air/ sea  reserve) 
b.  Radar  and  Visual  Aids 

(1)  Eureka  boacons  (DZ's  and  LZ*  s) 

(2)  Compass  beacons  (route  chock  points) 

(3)  Coded  Light  Beacons  (on  marker  ships  in  tho 
channel  and  on  DZ's) 

(4)  Colored  Panels  (DZ's  and  LZ's) 

(5)  Colored  Smoke  (DZ's  and  LZ's) 

(6)  Occult  lights  (flashing)  and  searchlights 
(at  check  points  in  friendly  territory) 

(7)  Photographs  and  maps  for  pilotage 

(8)  Trained  Pathfinder  Teams  (air  and  ground) 

Tho  availability  of  adequate  navigational  facilities  was  far  greater  for 
KARKET  than  for  TORCH,  Such  factors  as  weather,  enemy  action,  human 
error,  etc.,  at  times  subtracted  from  the  ability  of  air  crews  to 
navigate  even  with  adequate  navigational  aids.  These  factors  are  dis¬ 
cussed  in  the  following  paragraphs.  The  fact  is  evident,  however,  that 
without  a  sound  system  of  basic  navigational  aids,  critical  inaccuracies 
occurred  even  when  these  other  influences  were  not  present. 
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IV.  TRAINING 

18,  As  the  employment  of  airbetne  forces  progressed  in  World  War  II 
it  became  increasingly  evident  that  troop  carrier  forces  must  be  specially 
trained  for  dropping  airborne  units  under  combat  conditions,  A  serious 
deficiency  in  the  training  for  the  airborne  invasion  of  Worth  Africa  was 
the  fact  that  the  troop  carrier  squadrons  were  not  relieved  from  air 
logistics  missions  in  sufficient  time  to  rehearse  their  part  prior  to 
the  actual  operation.  Due  to  the  limited  areas  in  England,  and  the  em¬ 
ployment  of  troop  carrier  units  on  air  cargo  missions,  the  air  crews  did 
not  have  an  opportunity  to  practice  long  range  instrument  flights  over 
strange  territory  at  night.  Many  of  the  navigators  had  little  experience 
and  were  assigned  to  the  squadrons  just  prior  to  the  operation  •  their 
abilities  unknown  to  the  pilots.  The  flight  was  approximately  1200 
statute  miles  in  length,  a  one-way  mission  for  the  troop  carrier  as  well 
as  airborne  units,  the  air  crews  having  been  instructed  to  land,  after 
execution  of  the  parachute  drop,  on  the  dry  lake  bed  of  the  Sebkra  D’Oran, 
immediately  west  of  the  drop  zone.  Not  long  after  a  night  take-off  from 
England  at  2130  hours  D  minus  one,  the  entire  force  of  C~47  aircraft  en¬ 
countered  cloudiness  and  the  formation  began  to  break  up.  Upon  arrival 
in  the  objective  area  at  dawn  the  formation  had  scattered  from  Spanish 
Morocco  to  points  shortly  east  of  Oran.  Three  landed  in  Spanish  Morocco 
where  the  crews  and  troops  were  interned.  One  landed  at  Gibraltar  due 
to  engine  failure,  two  landed  on  La  Senia  Airfield,  one  east  of  Oran, 
and  the  remaining  27  aircraft  eventually  landed  on  the  dry  lake  oed  of 
Sebkra  appro ximately  20  miles  west  of  the  DZ .  Of  these,  only  48  percent 
(eighteen  aircraft)  of  the  force  had  been  s.ble  to  execute  a  formation 
parachute  drop  prior  to  landing. 

19.  As  pointed  out  before,  the  absence  of  adequate  navigational 
aids,  plus  the  lack  of  training  in  navigation  on  the  part  of  a  large 
oer cent age  of  the  troop  carrier  crews  accounted  largely  for  the  inability 
of  the  airborne  force  to  achieve  its  planned  objective  in  operation  TORCH. 
The  dispersion  of  the  drops,  while  creating  a  difficult  situation  for  the 
airborne  troops,  also  resulted  in  confusing  the  enemy  as  to  the  location 
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and  strength  of  the  assault, 

20,  In  addition  to  the  unilateral  training  of  units,  it  was  shown 
that  much  of  the  training  must  be  accomplished  jointly  with  the  airborne 
units.  The  value  of  joint  training  of  air  and  ground  units  showed  re¬ 
peatedly  in  airborne  operations  in  every  theater.  One  of  the  most  sig¬ 
nificant  examples  of  this  need  was  evidenced  during  the  airborne  operation 
at  Tagaytay  Ridge  in  the  Southeast  Pacific  Theater.  Tagaytay  Ridge,  wh cro¬ 
on  the  DZ  was  located,  was  approximately  35  miles  east  of  Lanila.  The 
over-all  objective  of  this  operation  was  to  flank  the  Philippine  Capital 
from  the  south  with  the  main  ground  force,  and  the  airborne  operation 

was  to  flank  the  enemy  defense  positions  to  the  east  in  order  to  cut  the 
Jap  supply  line  and  seal  their  escape  route.  The  first  wave  of  4 8  C~47rs 
carrying  913  paratroops  approached  the  DZ  on  top  of  a  broken  to  overcast 
cloud  layer.  The  pilots  were  responsible  for  operation  of  the  jump  signal. 
The  first  two  serials  of  9  aircraft  each  dropped  accurately  on  the  DZ, 
However,  troops  from  the  remaining  30  aircraft  paratroops  began  jumping 
4  to  5  miles  east  of  the  DZ  into  the  overcast.  It  was  learned  that  an 
anxious  jumpmaster  saw  a  parapack  parachute  open  from  an  accidental  re¬ 
lease,  and  jumps  were  made  without  waiting  for  the  pilot  to  give  the 
green  light,  when  .the  following  pilots  saw  the  jumping  action  ahead, 
many  gave  the  green  light  though  they  knew  they  had  not  reached  the  DZ. 
Paratroops  in  some  cases  left  the  aircraft  at  1200  ft.  inst  cad  of  the 
prescribed  altitude,  and  at  airspeeds  up  to  135  iiPH  instead  of  from 
100-110  KPH  proscribed  in  order  to  avoid  being  stunned  by  opening  shock. 
The  percentage  of  those  missing  the  DZ  was  62.5  percent,  approximately 
600  troops.  The  afternoon  mission  experienced  similar  errors  which  re¬ 
sulted  in  85  to  90  percent  of  the  troops  committed  missing  the  DZ.  Ade¬ 
quate  joint  training  could  have  eliminated  this  element  of  human  error. 

21.  In  sharp  contrast  to  the  Tagaytay  operation  was  the  airborne 
operation  successfully  carried  out  in  Southern  France  (DRAGOOIJ).  This 
operation  took  place  after  air  and  ground  units  had  been  given  an  adequate 
time  for  joint  training  prior  to  the  operation,  and  subsequent  to  the  ox>- 
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peri once  gained  in  operation  FEPTUNE  in  Normandy.  Troop  carrier  units 
were  based  approximately  500  miles  away  on  10  airfields  north  of  Rome. 


The  main  parachute  lift  consisted  of  396  C— 47  aircraft  spaced  in  9 


serials  of  approximately  45  a/c  each. 


precisely  timed  at  intervals  two 


minutes  head  to  head.  Of  all  these  aircraft  85%'  dropped  on  the  DZ's 
or  immediate  areas  during  hours  of  darkness  (0330  hrs.)  in  spite  of  haze, 


no  moon,  end  a  heavy  ground  fog.  The  value  of  joint  training  paid  divi¬ 
dends  in  this  operation. 


22.  Basic  training  of  troop  carrier  units  was  conducted  in  the  Zone 
of  the  Interior  prior  to  movement  of  the  units  overseas.  As  the  war  pro¬ 
gressed  in  the  theater,  troop  carrier  units  developed  in  proficiency.  In 
the  European  theater,  a.  troop  carrier  pathfinder  group  was  activated  on 
a.  provisional  basis  for  the  purpose  of  uninterrupted  training  with  the 
t.irborne  unit  pathfinocr  teams.  This  was  the  only  troop  carrier  unit 
which  was  permitted  to  train  for  its  primpy  mission  most  of  the  time. 


Individual  and  unit  training  of  other  troop  carrier  units  was  constantly 
carried  out  oven  though  approximately  90  percent  of  the  missions  were  for 


e,ir  cargo.  Low  altitude  navigation,  formation  flying,  and  night  training 
missions  wore  conducted  when  feasible  in  connection  with  the  air  movement 
of  equipment,  supplies,  and  units  other  than  airborne.  Although  this  was 
valuable  it  did  not  suffice  for  the  total  training  requirement  of  uninter¬ 


rupted  joint  training  with  the  airborne  units  as 


a.n  integral  airborne  force, 


or  the  development  of  the  techniques  required  for  good  accuracy  and  con¬ 
centration  in  large  scale  airborne  operations.  The  troop  carrier  cork 
raander  unless  otherwise  directed,  as  often  was  the  case,  tried  to  keep 
the  units  proficient  by  rotating  them  with  the  airborne  units  to  assist 
the  airborne  units  with  their  training  requirements,  and  to  refresh  the 
troop  carrier  units  in  their  primary  mission  after  long  periods  of  being 
committed  solely  to  missions  of  air  cargo,  It  was  estimated  prior  to 
operation  VARSITY  that  the  troop  carrier  units,  then  at  the  peak  of  -Tor Id 
War  II  proficiency,  required  a  minimum  period  of  two  weeks  stand -down  from 
air  logistics  missions  during  which  tine  powered  aircraft  and  gliders  were 
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plr.ced  in  operational  readiness,  units  moved  to  staging  areas,  and  a 
"dross  rehearsal"  with  token  airborne  units  conducted.  By  this  tine 
practically  all  air  crows  participating;  had  experienced  at  least  two, 
and  in  most  cases  three  or  four,  major  airborne  operations. 
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V.  WAT  HER 

23.  As  in  most  other  types  of  military  operations,  weather  is  a 
factor  which  can  influence  airborne  operations  extensively.  It  can  pre¬ 
clude  them,  make  it  impossible  to  sustain  them  logistics lly  and  tactically 
once  committed,  and  cause  inaccuracies  and  dispersion  of  drop  pattern. 
Although  bad  weather  conditions,  in  the  operations  studied,  were  overcome 
in  some  cases  by  experienced  crews,  they  seriously  subtracted  from  total 
achievement  in  the  airborne  invasions  of  Sicily  (HlSKY}  Normandy  (NEPTUNE ) f 
rand  Holland  (MftKET),  In  each  of  the  above,  the  local  phenomena  were  not 
predicted.  Weather  coupled  with  hours  of  darkness  was  a  most  damaging 
influence  in  both  Sicily  and  Normandy.  Although  the  moon  phase  v;as  bright, 
and  the  weather  was  clear  with  no  precipitation  forecasted,  very  high  winds 
were  encountered  on  the  Sicily  operation  which  drifted  aircraft  and  gliders 
so  far  away  from  the  check  points  on  Malta  and  Sicily  that  they  could  not 
be  identified  at  night.  In  Normandy,  with  similar  moon  phase  and  clear 
weather,  a  fog  bank  was  encountered  between  the  initial  point  and  drop  zones 
which,  aggravated  by  enemy  flak,  caused  a  wide  dispersion  in  accuracy  and 
concentration.  In  Holland,  beginning  D  plus  one  and  lasting  for  approxi¬ 
mately  6  days,  weather  moved  in  lowering  ceilings  and  visibilities  which 
precluded  complete  tactical  air  support  and  air  logistica.l  support  after 
the  forces  wore  committed.  Although  the  initial  assault  in  Holland  on  D- 
day  produced  the  highest  accuracy  and  concentration  for  airborne  operations 
during  the  war,  the  subsequent  support  operations  were  seriously  affected 
by  weather  conditions, 

24,  Dispersion  of  troops  on  ground  and  jump  casualties  wore  influenced 
by  the  velocity  of  the  surface  wind.  Operations  with  a  surface  wind  greater 
than  15  miles  per  hour  resulted  in  a  higher  rate  of  casualties  and  the  dis¬ 
persion  delayed  considerably  the  assembly  of  the  airborne  troops  on  the 
ground.  This  condition  was  most  apparent  during  the  initial  drop  in  Sicily 
where  drops  were  executed  in  gusts  ranging  from  20  to  35  miles  per  hour. 
Detailed  results  of  the  effects  of  jump  casualties  and  dispersion  are  covered 
In  separate  sections  of  the  airborne  study. 


RESTRICTED 


ENCLOSURE  I 


RESTRICTED 


25.  Low  ceilings  and  low  visibilities  made  glider  operations  hazardous 
and  in  somo  instances,  as  in  MA'  KET,  precluded  their  use  entirely  after  D 
plus  2  until  D  plus  6.  One  complete  regimental  combat  team  planned  for 

use  on  D  plus  one  was  not  available  to  the  Airborne  Army  until  D  plus  6. 
Gliders  could  not  be  towed  during  instrument  conditions,  nor  could  they  be 
employed  in  some  conditions  of  low  ceilings  and  low  visibilities  wherein 
the  tug  aircraft  could  operate . singly. 

26.  In  all  airborne  operations, ■  therefore,  weather  conditions  should 

c 

be  adequate,  not  only  for  the  D-day  operations,  but  for  subsequent  operations 
until  the  entire  force  has  been  placed  in  its  planned  positions  and  is  no 
longer  logistically  dependent  on  air  operations. 
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VI.  PLANNING 

27.  The  ‘Combat  Airborne  operations  required  varying  lengths  of  time 
for  planning  purposes.  No  standard  time  could  be  established  as  applicable 
for  all  situations,  but  it  is  apparent  that  planning  time  requirements  wore 
reduced  by  the  development  and  application  of  standard  basic  planning  pro^ 
cedures  applicable  to  both  ground  and  air  units.  It  is  further  evident 
that  adequate  time  has  to  be  allowed  for  joint  planning  if  an  airborne 
operation  is  to  be  executed  successfully.  Adequate  time  was  not  always 
available.  For  example,  the  airborne  operation  into  Germany  which  originated 
at  theater  level  in  the  preliminary  phases  of  the  offensive  achieved  much 
better  results  than  the  airborne  operation  into  North  Africa,  which  was  added 
as  an  afterthought  to  a  major  ground  operation  which  had  already  been  planned, 
and  sufficient  time  not  given  troop  carrier  or  airborne  units  to  become  com¬ 
pletely  integrated  into  the  overall  operation* 

28.  Coordination  of  the  troop  carrier/airborne  tactical  plan  with  all 
participating  forces  became  an  important  basic  consideration  as  a  result 

of  the  airborne  operations  in  Sicily,  lack  of  complete  coordination  and 
dissemination  of  pertinent  information  to  all  appropriate  forces,  including 
surface  vessels  operating  singly,  produced  the  tragic  circumstances  of  having 
Allied  ships  and  troops  fire  on  their  own  troop  carrier  aircraft  and  aggra¬ 
vated  a  situation  already  made  critical  by  weather  (high  winds)  and  errors 
in  navigation.  The  exact  percentage  of  degradation  to  be  attributed  to  this 
unfortunate  circumstance  has  not  been  measured  for  lack  of  appropriate  data; 
however,  it  is  evident  that  some  of  the  inaccuracy,  lack  of  concentration, 
and  loss  in  this  operation  can  be  attributed  to  lack  of  coordination.  Brief¬ 
ing  in  recognition  procedures  was  part  of  the  system  of  coordination  and 
was  a  joint  responsibility  which,  not  fully  mot,  endangered  the  overall 
effectiveness  of  operations. 
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VJI .  SIM4 ARY  OF  TROOP  CARRIER  OPERATIONS 

1  29 ■  An  analysis  of  operation  NEPTUNE  shows  that  although  a  few  of 
the  airborne  units  were  dropped  on  or  near  their  DZ's  on  the  first  night 
missions,  in  general,  the  drops  were  severely  scattered.  Troop  carrier 
navigation  was  excellent  until  reaching  the  initial  point  prior  to  the 
run-in  on  the  DZ's,  at  which  point  low  cloudiness  and  enemy  flak  caused 
the  formation  to  break  up  and  many  of  the  drops  were  scattered.  Fortu¬ 
nately,  no  Allied  gunfire  was  encountered,  as  was  the  case  in  Sicily, 
because  of  impressive  lessons  learned  by  that  time.  In  subsequent  phases 
of  re-supply,  intense  flak  and  ground  fire,  coupled  with  a  rapid  movement 
in  the  ground  situation  and  poor  weather,  caused  a  high  loss  of  equipment 
dropped.  The  following  Table  II  shows  a  summary  of  the  IX  Troop  Carrier 

3/ 

Gommand  operations  for  NEPTUNE. 


^The  Effectiveness  of  Third  phase  Tactical  Air  Operations  in  the 
European  Theater  -  prepared  by  the  Army  Air  Forces  Evaluation  Board 
in  the  European  Theater  of  Operations  -  dated  August  1945, 
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STOifflARY  OF  IX  TROOP-  CARRIER , COMMAND  OPERATIONS 


( NEPTUNE ) 

AIRCRAFT 

PERCENTAGES 

Dispatched 

1662 

Aircraft  abortive 

4.6$ 

Sorties 

1608 

Aircraft  destroyed  and 

Completing  mission 

1581 

missing 

2,5$ 

Abortive 

76 

Aircraft  damaged 

27,0$ 

Destroyed 

41 

Gliders  not  released  at 

Damaged 

449 

LZ  (lost) 

1,6$ 

Troops  dropped  on 

objective 

13215 

TROOPS  DROPPED  OR 

LANDED 

Artillery  weapons 

dropped 

223 

By  aircraft 

13215 

Pounds  of  combat  equipment 

By  gliders 

4047 

and  supplies  dropped 

1641448 

- 

Plying  time  hours 

7092 

Total 

17262 

GLIDERS 

POUNDS  OF  FREIGHT 

DROPPED  OR  LANDED 

Dispatched 

512 

By  aircraft 

1641448 

Sorties 

512 

By  gliders 

412477 

Released  at  LZ 

503  ■ 

Not  released  at  LZ  (lost) 

9 

Troops  landed  on  objective 

4047 

Total 

2053925 

Troops  not  landed  on 

objective 

43 

Artillery  weapons  landed 

110 

Jeeps  landed 

281 

Pounds  of  combat  equipment 

and  supplies  landed 

412477 

Flying  time  hours 

1118 

ANALYSIS  OF  G  OljBAT  EQUIPMENT  DROPPED  OR  LANDED 


Number  of  jeeps 

Number  of  artillery  weapons  or 

Gallons  of  gasoline 

Pounds  of  mines  and  explosives 

Pounds  of  ammunition 

Pounds  of  rations 

Pounds  of  combat  equipment 


Aircraft 

Gliders 

Total 

0 

281 

281 

mortars  223 

** 

333 

1667 

1947  ' 

16297 

10?°' 

26652 

596621 

798683 

81701 

87373 

946829 

194388 

U41217 

the  449  aircraft  damaged 

were  all  a 

result  of 

enemy  flak  and  ground  fire.  There  were  no  known  losses  of  troop  carrier  air¬ 


craft  to  enemy  air  action. 
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3^.  During  Operation  MARKET  the  U,S.  IX  Troop  Carrier  Command, 
augmented  by  38  and  46  Groups,  RAF,  delivered  three  airborne  divisions, 
two  U.S.  and  one  British  in  Holland  at  Eindhoven,  Nijmegen,  and  Arnhem  - 
a  total  of  19,907  troops  dropped  during  daylight  hours.  This  troop 
carrier  operation  was  one  of  the  most  successfully  executed,  producing, 
as  indicated  in  Table  1,  a  high  order  of  accuracy  and  concentration.  From 
D-day  on  17  September  until  D  plus  9,  there  were  5,549  troop  carrier  air¬ 
craft  dispatched  of  which  153  (2,3  per  cent)  were  lost  to  enemy  flak. 
Thirty- five  aircraft  were  lost  and  279  damaged  by  enemy  flak  on  D-day  in 
spite  of  283  anti-flak  missions  by  the  Allied  Expeditionary  Air  Forces 
on  D  minus  one,  the  attack  on  117  anti-flak  positions  on  D-day  by 
821  B-17's  of  the  U.S,  8th  Air  Force,  and  1324  sorties  of  fighters  and 
fighter  bombers  of  the  AEAF,  40  per  cent  of  which  wore  anti-flak  patrols. 
Again- there  were  no  losses  of  troop  carrier  aircraft  to  enemy  air  action. 
Of  2557  gliders  dispatched,  2262  reached  their  landing  zones  and  139  were 
lost.  It  is  significant  to  note  that  although  much  effort  was  directed 
against  known  enemy  flak  positions,  serious  losses  to  troop  carrier  forces 
did  occur  on  the  southern  approach  route  and  in  the  Arnhom  area  where  most 
of  the  anti- flak  missions  were  directed.  The  following  Tables  IIIA  and 

y 

JIIB  show  a  daily  summary  of  airborne  and  air  supply  operations. 


The  Effectiveness  of  Third  Phase  Tactical  Air  Operations  in  the 
European  Theater— prepared  by  The  Army  Air  Forces  Evaluation  Board 
in  the  Europoan  Theater  of  Operations  -  dated  August.  1.945, 
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TAB  IE  III  (A) 


SUMMARY  OF  AIRBORNE  AND  SUPPLY  OPERATIONS  (MARKET )  AIRCRAFT 


Tons  of 

Troops 

Artillery 

equipment 

Reached 

dropped  & 

Vehicles 

weapons 

and  supplies 

Date 

Dispatched 

Objective 

Lost 

landed 

landed 

drooped 

drooped 

D-day 

17  Sent. 

U.3. 

1174 

1150 

35 

16320 

278 

504,2 

Brit. 

370 

331 

0 

180 

0 

0 

Tot. 

1544 

1481 

35 

16500 

278 

504.2 

Dvl 

18  Sept. 

653.8  b 

U.S. 

1283  b 

1245 

29 

2011 

Brit. 

329 

303 

3 

0 

97.4 

Tot. 

1612 

1548 

32 

2011 

751,2 

D-t-2 

19., Sept. 

71.2  d 

U.S. 

445 

243 

20 

Brit. 

209 

181 

13 

434.6 

Tot. 

654 

424 

33 

505.8  ' 

D43 

20  Sept. 

U.S. 

356 

355 

0 

125 

466.6  f 

Brit. 

164 

152 

9 

0 

432.3 

Tot. 

520 

507 

9 

125 

898.9  _ 

Df4 

U.S. 

21  Sept. 

177 

128  , 

5 

998 

99.0 

Brit. 

117 

91 

23 

0 

303.5 

Tot. 

294 

219 

28 

998 

402.5 

d*6 

23  Sent. 

26,1 

U.S. 

531 

489 

9 

556 

Brit. 

123 

115 

6 

0 

325.0 

Tot. 

654 

604 

15 

556 

351.1 

D*7 

24  Sent. 

41.9 

Brit. 

21 

21 

0 

D+8 

25  Sent. 

48.7 

U.S. 

34 

34 

Brit. 

7 

6 

1 

15.5 

Tot. 

41 

40 

1 

64.2 

D*9 

26  Sent. 

U.S. 

209 

209  g 

882 

238 

378.7  g 

Totals : 5549 

50 53 

153 

21072 

238 

278 

3899.5 

Footnote 

,  b 

.  Includes 

252  Eighth  Air  Force  bomber 

s  used  for 

resupply. 

d.  Plus  340  gallons  of  gasoline  dropped. 
£.  Plus  4486  gallons  of  gasoline  dropped 
g.  Troops  landed  on.  air  strip  at  Grave. 
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TAB  IE  III  (3) 

SUHIIARY  OF  AIRBORNE  AND  SUPPLY  OPERATIONS  (MARKET )  GLIDERS 


Date 

Dispatched 

Reached 

LZ 

Lost 

Troops 

landed 

Vehicles 

landed 

Artillery 

weapons 

dropped 

Tons  of 
equipment 
and  supplies 
landed _ 

Drday 

17  Sent, 

U.S. 

120 

106' 

13 

499 

91 

8 

85.2  a 

Brit, 

358 

319 

1 

2 908 

426 

44 

0 

Tot. 

478 

425 

14 

3407 

511 

52 

85.2 

Dfl 

18  Sept. 

U.S. 

904 

868 

19 

4209 

402 

64 

559.8  c 

Brit, 

296 

275 

1 

1200 

44 3 

52 

21.0 

Tot. 

1200 

1143 

20 

5409 

845 

116 

580. 8 

D^2 

1£5§e£. 

U.S, 

385 

213 

73 

1386 

131 

61 

245.0  e 

Brit. 

44 

33 

0 

107 

63 

9 

0-  . 

Tot, 

429 

246 

73 

1493 

194 

70 

245.0 

Dt6 

22  Sent, 

U.S. 

490 

448 

32 

3472 

139 

52 

348.1 

Brit. 

0 

0 

0 

0 

0 

0 

0. 

Tot. 

499 

448 

32 

3472 

139 

52 

348.1 

‘"2557“ 

2262~ 

139~ 

13781  ‘ 

1689" 

290~ 

1259.1 

Footnote 


a.  Plus  640  gallons  of  gasoline  landed, 
c.  Plus  520  gallons  of  gasoline  landed, 
e.  Plus  25  gallons  of  gasoline  dropped. 
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31.  Operation  VARS  TTY,  across  the  Rhine  River  into  Germany, 
also  received  a  high  degree  of  accuracy  and  concentration  from  the 
performance  of  the  U.  S.  XX  Troop  Carrier  Command  and  the  38  and  46 
Groups,  RAF.  Here  again  there  were  no  losses  to  the  troop  carrier 
forces  from  snemy  air  action.  However,  during  the  two  days  airborne 
operations  64  troop  carrier  aircraft  were  lost  to  enemy  flak  and  499 
were  damaged.  Reports  indicate  that  during  operations  on  the  first 
day  much  of  the  loss  and  damage  was  caused  by  light  weapons  from  enemy 
troop  concentrations.  Here  again,  as  will  be  shown  later,  the  Allied 
anti-flak  program  was  very  intense,  but  did  not  achieve  the  desired 
neutralization,  A  study  of  this  operation  revealed  that  in  numerous 
cases  enemy  flak  installations  were  not  knocked  out  until  they  had  been 
overtaken  and  captured  by  the  troops  that  were  dropped.  The  following 
Table  IV  gives  an  analysis  of  the  loads  delivered  by  both  U.  S.  and 
British  troop  carrier  forces. 


TAB IE  IV 

ANALYSIS  OF  LOADS  CARRIED  H  TCC 


Troops 

17,262 

Gasoline 

1,947  gals 

m/t 

281 

Bombs 

26,652  lbs. 

Artillery  weapons 

333 

Ammunition 

796,683  lbs. 

Other  combat  equipment 

1,141,217 

Rations 

87,373  lbs. 

ANALYSIS  OF  LOADS  CARRIED  RAF  (38  and  46  GROUPS) 


Troops 

7,162 

Bicycles 

35 

Artillery  weapons 

29 

Containers 

622 

M/T 

296 

Panniers 

731 

Tanks 

18 

Bundles 

154 

Bombs 

2,000  lbs. 

Signals  Equipment 

12 
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wn.  summary 

32.  Available  data  do  not  ponnit  separate  quantitative  assessment 
of  any  of  the  above  factors  of  influence  in  this  analysis.  It  may  be 
concluded,  however,  that  each  factor  influenced  final  results  in  varying 
degree  in  different  situations.  A  combination  of  ail  these  factors  may 
have  been  present  in  certain  operations,  while  those  less  significant  in 
some  were  most  apparent  in  others.  Tabic  V  shows  the  percentages 'of  drop 
accuracies  and  concentration  attained  by  troop  carrier  forces  in 
Operations  NEPTUNE,  MARKET,  and  VARSITY,  taking  all  influences  into  con¬ 
sideration.  These  figures  have  been  developed  from  data  obtained  from 
official  reports  of  the  troop  carrier  and  airborne  units.  They  do  not 
include  the  percentages  of  accuracy  and  concentration  achieved  by  the 
glider  landings  in  each  operation;  however,  it  may  be  concluded  that  in 
each  operation  the  geometry  achieved  in  the  glider  landings  was  affected 
by  the  same  factors  of  influence  and  to  at  least  tho  same  extent. 


TABLE  V 

5/ 

TROOP  CARRIER  DELIVERY  ~ 


Operation 

Airborne  Div. 

a 

Accuracy; 

c 

Concentration 

Geometric 

Drop 

Effectiveness 

NEPTUNE  (Night) 

82d  A/B  Div.  (Moan) 

0.32 

0.33 

0.11 

If  tt 

101st  A/B  Div. 

H 

0.33 

0.25 

0.08 

IT  It 

82d  Plus  101st 

tt 

0.32 

0,29 

0.10 

MARKET  (Day) 

8 2d  A/B  Div. 

If 

0.82 

0.78 

0.64 

ft  ft 

101st  a/b  Div. 

tt 

0.80 

0.95 

0.78 

ti  rr 

8 2d  Plus  101st 

It 

0.81 

0.87 

0,71 

VARS ITY  (Day) 

17th  A/B  Div. 

tt 

0.75 

0.96  ' 

0.72  ' 

33,  In  computing  tho  figures  in  the  above  table,  accuracy  has  boon 
taken  to  moan  the  distance  relation  of  tho  dropped  items  to  tho  drop 
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zone,  and  concentration  to  mean  the  distance  relation  of  the  dropped 
items  to  one  another,  when  all  sticks  fall  within  the  PZ  it  follows 
that  a  e  1.  Similarly,  if  all  the  s tides  land  within  an  area  equal  to 
the  size  of  the  DZ  (not  necessarily  on  the  DZ),  then  it  follows  that 
cal.  The  geometric  drop  effectiveness  as  a  product  of  accuracy  and 
concentration  reflects  only  the  troop  carrier  delivery  performance  dur - 
ing  the  assault  phase  on  D-day  of  each  operation.  It  is  no  indication 
of  the  total  effectiveness  of  the  overall  airborne  operation. 
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ENCLOSURE  J  OF  WSE-G  STAFF  STUDY  FO/3 
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TACTICAL  AIR  SUPPORT  OF  AIRBORNE  OPERATIONS 


I .  INTRODUCTION 

X.  The  aspects  of  tactical  air  support  to  bo  considered  here  have 
boon  limited  to  escort,  anti-flak  .and  specific  air  support  missions  in 
support  of  airborno  troops  from  the  time  they  reach  tho  ground  until  the 
ond  of  an  airborne  operation.  Pro-D-day  tactical  air  preparation  of  tho 
airborno  areas  has  not  been  included  in  tho  study  of  tho  offocts  of  air 
action  on  specific  airborno  operations.  Tho  exclusion  of  tho  "softening-up” 

effort,  however,  is  not  meant  to  detract  in  any  way  from  tho  degree  of 

) 

importance  it  may  have  had,  Tho  value  of  tho  general  air  superiority 
achieved  in  World  War  IX  ms  recognized  by  participating  ground  and  air 
commanders.  Similarly,  tactical  air  missions  destroyed  much  of  the  enemy's 
linos  of  oomrauni cations,  railroads,  motor  transport  and  personnel.  Enemy 
troop  and  transport  movement  was  reduced  by  his  bain."  forced  to  move  much 
of  tho  time  only  at  night.  Although  tactical  air  operations  are  recognized 
as  having  been  beneficial  to  ground  force  operations  in  general,  the  assess¬ 
ment  of  the  effectiveness  of  such  operations  is  extremely  difficult  and 

cannot  be  stated  quantitatively  without  making  a  complete  analytical  study 

1/ 

beyond  tho  scope  of  this  enclosure.  Thus  it  is  not  possible  to  state  here 
in  a  definite  wav  to  ■what  extent  the  tactical  air  effort  affected  the  rate 
of  advance  of  friendly  troops,  thoir  ability  to  seize  and  hold  objectives,, 
tho  movement  of  enemy  troops,  destruction  of  specific  pre-planned  targets, 
or  other  similar  parameters.  Tho  discussion  of  air  support  of  tho  specific 
airborno  operations  studied  must,  therefore,  be  not  only  limited  in  scope 
but  also  qualitative  and  general  in  nature. 


l/  A  first  attempt  in  this  direction  was  made  for  a  few  World  War  II 
actions  of  21  _,rmy  Group  in  British  Military  Operational  Research 
Report  Ho.  34,  "The  Effect  of  Close  tir  Support,"  December  1946. 
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2/ 

11 .  tactical  air  actions  ih  ope:^tioisj^ptoie,  i^hket  and  vabsity 

"i.L  ^0H  'Ra.TI°I\T  NEPTUNE 

2.  On  D-day  in  Normandy  Idle  IX  Troop  Carrier  Command  ms  given  escort 
and  area  cover  by  fighter-bombers  during  daylight  hours.  (No  escort  ms 
flo-.vn  for  Troop  Carrier  operations  during  hours  of  darkness  sinoe  none  ms 
considered  necessary).  Those  escort  operations  wore  uneventful,  the  only 
reporting  of  fcho  presence  of  enemy  fighters  ms  by  air cr ft  ■oorforming 
surface  convoy  cover.  These  reported  sighting  and  chasinr  off  3  W!  190’s 
within  range  of  the  troop  carrier  stream.  No  claims  were  made  by  fighter- 
bombers  assigned  to  troop  carrier  escort. 

3.  Although  records  show  that  eleven  D-day  missions  wore  flown  by 
fighter-bombers  in  response  to  eight  requests  submitted  by  the  ...  nay  to  the 
Combined  Control  Center,  it  is  not  indicated  that  these  requests  wore 
originated  by  airborne  units.  Throe  of  these  missions  wore  armed  recon¬ 
naissance  along  the  road  in  the  airborne  area  leading  from  Carentan  to 

La  Haye  du.Puits,  inhere  railway  targets  and  a  highway  bridge  vroro  bombed. 

Of  a  total  of  3945  D-day  sorties  (in  support  of  the  entire  amphibious,  and 
airborne  invasion)  including  2065  fighter-bomber  sorties  of  the  Ninth  Air 
Force  and  1880  fighter  and  fighter-bombor  sorties  of  the  Eighth  Air  Force, 
the  total  loss  to  enemy  action  was  34  aircraft  to  flak.  The  Luftwaffe 
offered  no  opposition  to  the  airborne  landings  and  no  troop  carrier  aircraft 
were  lost  to  enemy  air  action  during  the  airborne  phase  of  the  NEPTUNE 
assault.  Although  it  is  known  that  the  air  programs  of  isolation  of  the 
battlefield  and  direct  support  helped  in  denying  the  enemy  effective  use  of 
countermeasures,  and  contributed  to  the  ability  of  Allied  ground  units  to 
secure  a  foothold  on  the  continent,  the  exact  degree  of  effectiveness  of  the 
D-day  air  efforts  is  not  known.  Low  cloud  conditions  (10/10  overcast)  con¬ 
tributed  to  the  lack  of  visual  and  photographic  records,  and  pilots*  reports 

2j  All  figures  appearing  in  this  section  relative  to  U.  S,  and  Bri'tish 
taotioal  air  operations,  have  been  taken  from  official  U,  S.  Army  Air 
Foroe,  British  Royal  Air  Force  and  First  Allied.  Airborne  Army  records 
of  the  World  War  II  actions  examined . 
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on  damage  to  the  enemy  varied  greatly*  A  reliable  system  of  tactical  air 


control  had  not  yat  reached  a  high  state  of  development.  As  a  result 


irgets  were  bombed  which  wore  not  considered  good  air  objectives,  and 
there  wore  cases  v£ioro  bettor  results  might  have  been  attained  had  the 
effort  been  bettor  controlled.  In  general,  however,  the  lack  of  enemy  air 
opposition  made  it  possible  for  Allied  tactical  air  forces  to  carry  out 
attacks  on  pre-planned  military  targets  in  the  battle  area  with  relative 
case.  The  resulting  destruction  to  enemy  troops  and  equipment  signifi¬ 
cantly  reduced  the  enemy’s  ability  to  counter-attack  the  combined  assault. 
It  is  not  possible  to  determi.no  from  the  records  what  proportion  of  this 
tactical  air  activity  was  in  specific  support  of  tho  airborne  operation 
itself . 


B . _  OPERATION  MARKET 

4.  Operation  MARKET  in  Holland  had  associated  with  it  one  of  tho 
greatest  anti-flak  efforts  of  the  ’hr  in  Europe.  Since  tho  northern  troop 
carrier  route  lay-over  enemy  territory  from  the  coast  to  the  objectives, 
whereas  the  southern  troop  carrier  rout©  did  so  only  After  the  initial 
point  (IP),  most  of  tae  anti-flalc  operations  were  along  tho  northern  route. 
The  anti-flak  coverage  of  the  northern  route  flak  positions  apparently  was 
very  successful,  since  there  ms  little  loss  to  troop  carrier  flights  along 
this  route.  Not  only  were  land  batteries  knocked  out,  but  several  flak 
ships  and  barges  off  tho  Dutcn  Islands  wore  destroyed.  The  southern  route^ 
on  the  other  hand,  was  not  as  effectively  covered  by  anti-flak  efforts. 

Here,  as  well  as  in  the  Arnhem  area,  troop  carrier  losses  and  damage  were 
greatest.  A  total  of  117  flak  positions  along  both  routes  wore  bombed  by 
821  B-17's  on  D-day.  Three  B-17!s  wore  lost  to  flak  and  84  damaged.  This 
force  dropped  3139  tons  of  bombs,  .including  250  lb.  and  120  lb,  fragmentation 
bombs,  and  500-  lb.  general  purpose  bombs..  In  addition  85  Lancasters  and  15 
Mosquitoes  of  the  PAP  Bomber  Command,  dropped  535  bombs  on  coastal  batteries 
in  the  Walcheren  area  which  wore  a  throat  to  troop  carrier  aircraft  and 
gliders.  No  British  troop  carrier  aircraft  or  gliders  were  lost  on  D-day 
(northern  route)  but  35  U.  S.  troop  carrier  aircraft  and  13  gliders  wore 
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lost  and  2.79  damaged  on  the  southern  route  on  D-day,  It  may  he  concluded 
that  the  anti-flak  effort  reduced  the  effectiveness  of  enemy  flak  installa¬ 
tions,  but  did  not,  as  was  indicated  by  troop  carrier  losses,  neutralize 
enemy  flak  completely, 

5.  In  addition  to  the  tactical  bombing  on  D-day,  missions  of  escort, 
area  cover  over  drop  zones  and  landing  zones,  and  anti-flak  patrols  were 
performed  by  the  TJ.  S.  Eighth  and  Hi nth  Air  Forces,  by  the  Air  Defense  Great 
Britain,  and  by  the  2d  Tactical  Air  Force,  RAF,  ( Sorties  flown  into  the 
battle  area  were  in  support  of  the  combined  i« AREA  T  -  GARDE  N  assault  in 
Holland  and  it  is  generally  not  possible  to  separate  those  In  support  of 
MARKET  from  those  in  support  of  the  whole  operation,  except  for  escort  of 
troop  carrier  forces.)  These  aerial  forces  prevented  enemy  aircraft  from 
entering  the  airborne  battle  area  in  significant  numbers,  and  from  attacking 
troop  carrier  air  columns.  They  also  assisted  in  the  flak  suppression 
program,  A  total  of  30  Gorman  aircraft  consisting  of  lb,  KE-109’ s  and  15 
FW-1S0 1 s  were  sighted  and  engaged  by  166  F-51's  of  the  Eighth  Air  Forco  on 
escort  missions.  Seven  enemy  aircraft  were  destroyed  to  a  loss  of  one  F-51. 
The  enemy  made  no  further  attempts  on  the  troop  carrier  train  on  D-day,  and 
no  troop  carriers  wore  lost  to  enemy  air  action.  D-day  sortie  rates  for 
each  of  the  above  forces  were  as  follows: 

(F-47  s 

U.  S.  Eighth  Air  Force  550)(F-38s 

(F-51s 

tj,  s,  Ninth  Air  Force  166  F-51s 


(Tempests 

Air  Dofenso  G.  B,  371) (Spitfires 

(Mosquitoes 

(Tempests 

2d  TAF,  RAF  84) (Spitfires 

(Mosquitoes 

The  D-day  summary  showed  an  Allied  loss  to  the  sorties  listed  above  of  25 
A/c  to  enemy  flak,  1  to  enemy  air  and  132  damaged  by  enemy  flak,  with  a 
loss  of  7  enemy  aircraft  to  Allied  air  action.  D-day  air  claims  against ..  enemy 
ground  activities  in  the  battle  area  are  as  follows: 
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Destroyed 

Damaged 

Destroyed 

Damaged 

Locomo tives 

4 

7 

Tanks 

.4  !_  .  . 

1 

R  R  box  cars 

93 

38 

MU  so ,  Vehicles 

2 

0 

Staff  cars 

3 

0 

Flak  and  guns 

59 

89 

Motor  Transport 

20 

<3 

Mi  sc.  Bldgs, 

1 

12 

This  tabulation  illustrates  the  type  of  data  which  can  be  obtained  from  Air 
Forco  records.  It  is  clearly  indicated  in  the  reference  cited  in  Footnote  1 
that  the  relationship  between  air  claims  and  actual  damage  achieved  is  un¬ 
known  but  it  is  known  that,  for  various  reasons,  such  claims  arc  usually 
optimistic.  Moreover,  it  will  be  appreciated  that  it  is  difficult  to 
associate  such  data  with  the  outcome  of  the  actions  of  tho  ground  troops  — 
which  is  vihnt  would  bo  required  to  evaluate  tho  effectiveness  of  tactical 
air  support  to  ground  troops.  Finally,  practically  no  airborne  unit  records 
contain  the  data  necessary  to  show  in  what  way  or  to  what  degrce~~ground. 
Irelffons  were  influenced  by  tactical  air  activity  in  tho  operations  studied. 

S';  ATcFi  ver sTohary  program  was  carried” "out~on  D-day  in  which  dummy 
parachute  drops  wore  executed  by  20  aircraft  of  tho  RAF  Bomber  Command . 

These  drops  wore  made  in  three  areas  15  to  20  miles  northwest  of  the  Nijmcgon- 
iirnhom  Corridor.  Those  dummies  wore  accompanied  by  firing  devices  with 
instantaneous  and  delayed  fuzes  so  as  to  simulate  carbine  and  machine  gun 
firing.  German  intelligence  overlays  show  that  those  were  believed  to  bo 
actual  drops  until  D  4  4,  An  immediate  forco  was  sent  against  them,  but 
the  capture  of  an  allied  Field  Order  on  D-day  revealed  that  tho  main  throat 
to  tho  enemy  lay  in  a  different  area.  It  is  evident,  however,  that  this 
effort,  even  though  not  strongly  counter-attacked,  diverted  a  certain  (but 
unknown]  amount  of  enemy  attention  for  approximately  four  days. 

7*  The  weather,  which  ms  excellent  on  D-day,  began  deteriorating  on 
D  4  1  at  Allied  air  bases.  The  cloud  cover  was  5/l0  to  8/l0  and  the  ceiling 
varied  from  2000  to  3000  foot.  However,  the  coiling  and  visibility  in  tho 
target  area  were  good,  Gorman  forces  in  the  Hoi chswald  had  launched  a 
severe  counter-attack  placing  pressure  on  the  82d  .airborne  Division,  A  call 

•'*’  S,  '  '  r  . lITT  '  IIIM  "miin'i  "ll  ■  ■ 

for  direct  air  support  to  assist  in  dealing  with  this  threat  was  sent  out 
and  a  force  of  97  Spitfires  and  Mustangs  of  the  2d  1AF  arrived  within  1  hour 
and  30  minutes.  This  is  the  one  clear  out  case  in  which  both  air  and  ground 
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force  records  agree  ad  to  the  requust,  dispatch  and  delivery  of  direct  air 
support.  In  none  of  the  records,  however,  is  the  exact  offect  of  tho 
attack  on  the  Aeichswald  shown*  (Several  records  of  requests  by  troops  for 
direct  air  support  have  boon  found  but  in  only  one  or  two  cases  can  it  bo 
determined  whether  the  support  was  givon  and  in  no  case  is  it  indicated 
what  its  offoct  may  have  been.  This  does  not  imply  that  much  of  tho  air 
support  requested  may  not  have  been  given.  It  indicates  only  that  there  is 

no  evidence  oithor  way.)  Also  on  D  1,  246  B-24’s  of  tho  Eighth  Air  Force 

. . 

dropped  Y82  tons  of  supplies  in  all  division  aroas,  with  a  loss  to  flalc  of 


13  B-24’s  and  80 

damaged.  Tactical  a: 

follows : 

Destroyed 

Damaged 

Locomotives 

7 

0 

Box  Cars 

20 

14 

Staff  Cars 

8 

0 

Motor  Transport 

76 

24 

support  claims  for  D  *  1  are  as 


Be  s  t  royed  Damaged 


Radar  Positions  1  0 
Flak  Positions  39  19 
JLisc.  Bldgs.  4  4 
Ammo .  Trucks  8  1 


Tho  same  remarks  and  limitations  apply  to  this  listing  of  claims  as  were 
givon  in  paragraph  5  concerning  D— day  clsiims.  During  the  D  4  1  activities, 
90  ME -10 9 ' s  were  engaged  by  fighters  of  tho  Eighth  *+ir  Force  escorting  troop 
carrier  formations.  Thirty-five  enemy  A/C  were  destroyed  and  one  damaged. 
Eighth  air  Force  lost  17  A/c  to  enemy  air  action.  Although  enemy  air 
reaction  was  much  stronger  than  on  D-day,  this  enemy  effort  had  no  signifi¬ 
cant  offect  on  tho  allied  ground  situation,  and  tho  osoort  of  troop  carrier 
operations  ms  again  completely  effective,  in  that  no  troop  carriers  were 
lost  to  enemy  air  action. 


8.  On  D  4  2,  weather  had  deteriorated  to  visibilities  of  one  to  two 
miles,  ceilings  of  1500  and  2000  ft.,  with  cloud  cover  from  7/lQ  to  lo/lO 
over-cast.  This  condition  curtailed  allied  air  activity.  Twenty-four  enemy 
aircraft  strafed  troops  in  the  Arnhom  area  at  intervals  all  during  daylight 
hours.  Although  weather  ms  bad  at  the  uj.  Hied  air  bases,  it  was  not  pro¬ 
hibitive  on  the  enemy  air  bases  within  range  of  tho  battle  area.  This 
aspect  produced  an  obviously  different  effect  on  the  airborne  operations, 
as  it  permitted  the  enemy  temporary  local  air  superiority  during  the 
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morning  operations,  Later  in  the  day,  127  Spitfires  of  the  ADGE  And  182 
F-51s  of  the  Fight  h  Air  Force  managed  to  got  inid  the  "area.  The  182 
P-51s  engaged  126  enemy  ME-109s  with  the  result  of  23  enemy  destroyed  to 

9  F-51s  lost  in  air  action. 

9.  Bad  weather.  persisted  on  D  4  3.  The  flak  in  the  drnhem  area  was 
intense  and  accurate  on  this  day.  Ho  enemy  aircrafijwore  onoountorod  in  the 
general  battle  area  by  Allied  air  forces,  but  throe  fighters  out  of  248 
ADGB  sorties,  and  five  fighters  out  of  679  TJ.  S.  8th  \F  sorties  were  lost 
to  enemy  flak. 

10.  On  D  4  4  we  other"  was.  again  unfavorable.  Slight  improvement  in 
the  afternoon  permitted  airlift  of  supplies  and  about  50  per  cent  of  t’u 
Polish  Parachute  Brigade,  Approximately  100  on .my  fighters  wore  lying  in 
•vva.it  for  the  return  of  the  troop  carrier  aircraft.  These  enemy  fighter’s  were 
engaged  by  137  fighters  of  ADGB  and  95  fighters  of  the-  8th  AF,  which 
resulted  in  an  enemy  loss  of  20  kk/C  and  4  damaged  to  an  -killed  loss  of  3. 

Ho  troop  carriers  wore  lost. 

11,  Ho  Allied  air  operations  took  place  on  D  |  5  on  account  of  pro^ 
hibitive  woather.  Despite  the  weather  over  Allied  basos  and  onrouto  to  the 
battle  area.,  10  enemy  FW~190s  were  sighted  over  Oosterbcek,  but  no'  actual 
attacks  on  ground  troops  were  reported.  The  Germans  had  cut  the  supply 
corridor  near  Veghel  with  30  tanks  and  2  battalions  of  infantry  in  an 
attack  from  the  east.  The  101st  supported  by  elements  of  the  British 
Thirtieth  Corps  forced  the  onemy  to  withdraw  the  following  morning  and  the 
supply  channel  was  reopened,  This  was  accomplished  with  no  tactical  air 
support. 

12,  The  Luftwaffe  reaction  on  D  4  6  was  the  strongest  yet  met. 

Weather  had  improved  and  permitted  489  transport  and  448  glider  sorties  to  all 
airborne  division  areas.  The  enemy  attacked  the  escorting  ALliod  fighters 
with  135  Luftwaffe  airoraft.  This  effort  was  engaged  by  586  fighters  of  tho 
8th  USAF  which  resulted  in  a  loss  of  8  enemy  -k/C  and  22  U.  S.  aircraft. 

There  were  no  troop  carrier  losses*  to  enemy  a.,ir  action,  but  20  A/C  and 

1  glidor  wore  lost  to  flak. 
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13 .  On  D  +  7  only  most  critically  needed  missions  vraro  flown  because  of 
bad  weather .  Forty  troop  carrier  aircraft  ivero  dispatched  to  the  British 
1st  Airborne  Division  area  and  all  were  damaged  by  flak.  During  the  day  the 
Luftwaffe,  in  unknown  strength,  strafed  troops  in  the  Arnhem  area.  Although 
36  Spitfires  escorted  the  transports  and  22  Typhoons  provided  area  cover, 
there  was  no  air-toi-nir  contact  with  the  enemy  and  no  troop  carriers  wore 


lost  to  enemy  air  notion. 


14.  On  D  +  8,  weather  improved  sufficiently  to  permit  direct  air 


1,1  1  — . 

support  to  the  troops  at  Arnhem.  Units  of  2d  TaF ,  RAF  strafed  enemy  guns 

- . -  - 

and*'t^ps7*Sn5Sd  enemy  guns  and  mortars.  One  hundred  MB- 109s,  FST~190s, 


and  JU-88s  wero  engaged  by  96  fighters  of  APGB,  resulting  in  36  enemy  losses 


to  5  ADGB  losses.  Fifty  aircraft  of  tho  above  enemy  force  wore  JU-88s  which 
attempted  to  bomb  tho  bridge  at  Nijmegen,  Cno  bomb  hit  tho  bridge  but  tho 
bridge  remained  passable. 

15.  On  D  +  9,  tho  MARKET -GARDEN  operations  officially  came  to  a  close. 
The  wcathor,vMch  prohibited  morning  operations,  improved  sufficiently  in 
tho  afternoon  to  airland,  the  1st  Light  i^nti -Aircraft  Battery  and  ^n.  Airborne 


Forward  Delivery  Airfield  Group  (British  Units)  on  the  air  strip  at  Grave. 
There  were  no  losses  to  the  transports  and  escort  ms  uneventful.  Howevor, 
250  armed  reconnaissance  and  100  anti-flak  patrol  sorties  engaged  approxi¬ 
mately  112  enemy  F.7-190s  and  KB~109s.  Forty  enemy  aircraft  were  destroyed 
to  a  loss  of  2  aircraft  to  U.  S.  8th  aF  and  1  to  2d  TaF,  RAF, 


16.  Tho  following  is  a  summary  of  statistics  on  tactical  air  support 


operations  for  MA1KBT- GARDEN: 
A/C  Dispatched 


A/C  Lost 


Enemy  a/C  Claimed 


8th  AF  Fighters 

2273 

87 

Destroyed 

8th  AF  Bombers' 

1127 

15. 

Probably  lost 

9th  AF  Fighters 

209 

1 

Damaged 

Air  Def.  GVB. 

1627 

13 

2d  TAF,  RAF 

534 

7 

(An  cstiaatod  525  o: 

RAF  Bomber  Com. 

402 

_ 2 

wore  oncountorcd) 

Totals  — ' 

A  ryina— . 

^  125 

160 

7 

39 


17.  In  summary,  it  is  evident  from  the  above  that  tho.  Allies  had  a 


degree  of  air  superiority  sufficient  for  daylight  troop  carrier  operations. 
Tho  air  escort  program  was  completely  successful  since  no  troop  carrier 
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aircraft  or  gliders  wore  lost  to  onemy  air*  although  tho  allied  anti -flak 

program  was  intense,  and  evidently  attained  considerable  success  along  the 

northern  route,  serious  losses  to  flak  occurred  on  tho  southern  approach 

routo  and  in  the  Arnhem  area.  This  suggosts  that  soma  of  tho  effort  given 

to  escort  might  have  been  bettor  directed  to  anti-flak  missions  along  tho 

southern  approach  and  in  tho  Arnhem  area.  Bad  weather  seriously  curtailed 

taotical  air  operations  in  direct  support  of  and  in  isolation  of  the  battlo 

area.  In  addition  to  a  serious  area tho r  effect  on  taotical  air  operations 

it  appears  that  heavy  air  traffic  during  escorted  troop  carrier  operations 

produced  a  further  adverse  effect  on  air  support  of  ground  operations  by 

2d  Tx*F,  R^F,  Tho  following  is  quoted  from  "Report  of  Tactical  Air  Operations 

in  Europe,"  prepared  by  the  *eniiy  Air  Forces  Evaluation  Board  in  August  1945, 

to  illustrate  the  effect  of  this  restriction: 

"YJhilo  Eighth  .air  Force  fighters  wore  escorting  tho  various  lifts 
of  airborne  troops  and  their  supplies  in  tho  battle  area,  it  ms 
not  possible  for  technical  roasons  for  aircraft  of  2d  TAF  to 
operate  thoro  at  the  same  timo,  Consequently  available  air  effort 
was  wasted  and  the  troops  on  tho  ground  could  not  receive  the 
direct  air  support  they  roquired  against  normal  ground  targets. 

This  was  emphasized  by  weather,  as  there  wore  only  quite  brief 
periods  whon  any  air  forco  could  operate.  The  1st  British  Airborne 
Division  received  practically  no  cooperation  at  all  and  tho 
American  airborne  divisions  little  more  until  all  airborne  opera¬ 
tions  were  over.  83d  Group  of  2d  TAF  has  providod  great  assistance 
to  all  previous  Socond  Anmy  operations,  and  this  restriction  was, 
therefore,  a  sorious  operational  handicap,  It  is  essential  that 
some  alternative  system  he  devised,  so  that  ground  forces,  includ¬ 
ing  airborne  troops,  arc  not  deprived  of  air  support  at  vital 
periods." 

In  general  it  may  be  said  that  during  the  MAHKET-GIRDEIT  operations  air 
superiority  ms  maintained  during  troop  carrier  operations  in  the  battle 
area,  isolation  of  the  battlefield  ms  not  completely  accomplished,  and 
direct  air  support  played  an  apparently  minor  role  in  determining  the'  outcome 
of  the  ground  actions.  The  state  of  the  weather  was  a,  greater  handicap  to 
the  Allied  Air. Forces  than  to  the  enemy.  Yl'hile  it  may  have  boon  a  factor  in 
preventing  the  Luftwaffe  from  putting  up  a  maximum  effort,  it  kept  tho  allies 
from  bringing  to  boar  the  full  weight  of  their  air  power  in  torms  of  con¬ 
tinuous  air  superiority  over  tho  battlefield,,  interdiction  and  direct  support. 
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G.t_  OPERATION  VARSITY 

18*  Operation  VARSITY  took  place  at  a  time  who n  Allied  air  power  ms 
approaching  its  peak  and  tho  strength  of  the  Luftwaffe  had  heon  seriously 
depicted.  Enemy  air  activity  was  sporadic  and  almost  absent  close  to  the 
front  linos.  Tho  GAF  was  unusually  cautious  and  did  not  soek  combat. 

Records  indicate  only  2  Allied  aircraft  lost  and  2  damaged  to  enemy  air 
action  in  the  VARSITY  battle  aroa.  This  single  instance  occurred  on  D-day, 
at  vihi eh  time  35  ME~109s  and  30  F?T-190s  were  engaged  by  370  U.  S.  aircraft, 
or  a  part  thereof,  of  the  U.  S.  66th  Fighter  ’Ting.  Of  the  65  enemy  air¬ 
craft  encountered,  44  were  destroyed  and  10  damaged.  There  were, no  troop 
carrier  or  glider  losses  to  enemy  air  action.  Tho  flak  suppression  effort, 
on  the  other  hand,  did  not  meet  with  the  desired  amount  of  success. 

Records  indicate  52  troop  carrier  aircraft,  3.28  per  cent,  lost  and  348 
damaged  by  enemy  flak.  Do  spite  the  attacks  on  known  enemy  flak  positions 
by  some  370  sorties  of  the  U,  S.  9th  nir  Force  and  2d  TAF,  RAF,  plus  some 
additional  fighter-bomber  special  anti-flak  missions  (numbers  unknown) 
immediately  prior  to  tho  arrival  of  tho  troop  carrier  forces,  thoro  still 
remained  sufficient  flak  in  action  in  the  battle  area  to  cause  significant 
troop  carrior  losses.  It  is  evident  that  the  flak  suppression  program  ms 
not  as  successful  as  was  anticipated,  and  probably  should  have  been  more 
intensive.  (Part  of  the  anti-flak  program  for  VARSITY  was  carhiod  out  by 
artillery  fire  and  was,  in  general,  no  more  effective  than  that  executed  by 

..  u 

tactical  aircraft.) 

19.  Direct  air  support  of  both  the  ground  forces  and  of  the  airborne 
troops  on  tho  ground  in  tho  combined  Rhine  assault  was  provided  on  D-day. 

It  is  difficult  to  assess  the  value  of  direct  support  to  the  airborne  forces 
alone  because  tho  missions  were  designed  to-  softon  up  enemy  resistance  in 
the  whole  battle  area.  Medium  bomber  forces  attacked  eighteen  towns  known 
to  have  boon  prepared  for  defense  by  the  Germans.  In  addition,  fighter- 


3/  Sco  British  Operations'  Rosearch  Report,  "German  Flak  and  .Allied  Counter 
Flak  Measures  in  Operation  Varsity  (Airborne  Landings  in  the  Rhine 
Assault)",  No.  2,'  O.R.S,  and  Q.R.G.  2d  Tactical  Air  Force  Joint  Report 
No.  4,  7  July  1945. 
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bombers  mc.dc  attacks  against  onony  gun  and  mortar  sites,  and  cnomy  forward  • 
positions  and  strong  points,  and  armed  reconnaissance  was  maintained  con¬ 
tinuously  in  the  area.  During  the  course  of  operations  on  D-day  thcro  wore 
only  four  requests  by  the  Forward  Visual  Control  Party  with  tho  British 


6th  .arbor no  Division,  and  none  from  tho  TJ,  S,  17th  Airborne  Division. 


(However,  it  is  pointed  out  in  Enclosure  G  that  the  17th  had  severe  diffi¬ 
culties  with  ground-to-air  comuni  cat  ions  on  this  day).  In  tho  tactical 
air  support  ofJ&Q  British  6th  Division,  cnomy  targets  woro  hit  on  an  aver¬ 
age  of  10" minutes  f'rom  the  time  of  request  from  combat  elements  in  contact 
with  the  enemy.  Out  of  26  request  missions  controlled  by  tho  Forward  Visual 


Control  Party  on  D "+  1,  four  were  in  the  17th  Division  sector,  and  22  in  tho 
'British  sector.  Again  oh  D  +  1,  tho  aygju^a-^imo  delay  in  getting  air 
support  to  tho  combat  elements  was  u.0  mi  nut  os_j*f  t  c  r  tho  request  was  nc.de . 
This  appears  to  be  the  best  average  achieved  by  tho  tactical  edr  control 
system  in  support  of  airborne  operations  in  Europe,  A  systom  of  orbiting 
of  preplanned  and  scheduled  fighter-bomber  aircraft  in  the  battle  aroAms 
usod.  These  aircraft  wore  called  by  tho  PVCP  and  assigned  targets  which 
they  attached  after  being  visually  vectored  by  the  FVCP.  The  targets 
accepted  were  attacked  with  rockets,  cannon  and  bombs,  in  many  cases  within 
300  yards  of  friendly  troops. 
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m .  CO :? PLUS  IQ  NS 

20,  Examination  of  tactical  air  operations  associated,  -with  operations 
HEPTUNE 5  MISKET  and  VARSITY  loads  to  the  following  conclusions  for  these 
operations  s 

a.  A  sufficient  degree  of  air  superiority  yjas  maintainod  during 
troop  carrier  operations  to  prevent  losses  of  troop  carriers  to  enemy 
air  action.  It  is  indicated  that  a  certain  dogrcc  of  air  superiority 
must  exist  in  the  marshalling  aroas,  in  all  troop  carrier  routes  from 
these  aroas  to  the  drop  and  landing  zones  and  roturn,  and  in  the  drop 
and  landing  areas  whenever  any  of  thoso  areas  or  routes  is  in  use  by 
troop  carrier  aircraft  in  order  to  keep  troop  carrier  losses  to  enemy 
air  action  within  acceptable  limits.  It  is  not  possible  to  determine 
what  the  minimum  requisite  degree  of  air  superiority  must  be  from  the 
operations  studied  hero., 

b.  All  Allied  troop  carrier  losses  to  enemy  action  wore  caused 
by  flak  or  othor  ground  fire.  It  was,  accordingly,  important  to 
roduco  flak  and  attempts  were  iec.de  to  do  tnis  by  tactical  air  action. 
It  may  bo  concluded  that  the  anti-flak  effort  reduced  the  effective¬ 
ness  of  enemy  flak  installations,  but  did  not,  as  was  indicatod  by 
troop  carrier  losses,  neutralize  enemy  flak  completely. 

c.  Although  a  considerable  amount  of  air  effort  ms  applied  to 
isolation  of  the  battlefields  and  interdiction  of  enemy  movement,  no 
conclusions  with  adequate  supporting  data  can  be  drawn  as  to  the 
effect  of  this  activity  upon  the  progress  of  tho  ground  battles  in 
these  operations.  Enemy  movement  ms  curtailed  to  a  considerable 
extent  but  not  prohibited . 

d.  Tho  records  on  direct  air  support  in  the  three  operations 
studied  indicate  the  course  of  development  of  oh is  Deployment  of  air 
power,  but  tnc  amount  of  such  direct  support  received  by  airborne 
troops  appears  to  nayo  played  a  relatively  minor  role  in  determining 
the  outcome  of  tho  ground  actions  of  airborne  troops. 
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